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XBSS6H ITOol 

BKSCRIPTIOB OF S73T2K. 

¥Mi lesson 4s designed %& giv® you % simplified m&lm~ 

at 1 on of tli® nm panel machine switching apparatus. W® a?® typing 

' 

to picture the equipment la familiar terms so that all mm readily 
grasp its principle before approaching the details of methods s cir¬ 
cuits and operations.. A-manual subscriber at XAot ©24® is supposed 

to be calling WSai..£496. .She routing of this cell 4a described 

‘ 

using both manual and., panel machine, switching equipments m that 
you may follow the routing of a call through the two equipments. 

“Panel .Machine. Switching Equipment* is the descriptive 
name given to .telephone apparatus manufactured by the Western XI ec- 
trio Company Inc., to replace what is generally know® m the “Manual 
Equipment®,, 

The difference between a manual exchange and a.machine 
switching exchange is that the latter performs the work of the 
operator by mcchanieal means. To understand how this is done, it 
is necessary to familiarise one's self with the equipment which 
replace a the operator and it is well to remember that these mechan¬ 
ical functions are obtained by the addition of only eight principal 
pieces of apparatus. The balance of the equipment is identical, or 
quite similar to that now used in large manual exchanges. 

OF?ICE LAYOUT 

The appearance of a machine switching office gives one the 
impression of a large manual office apparatus room containing many 
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iron frames of selector equipment. 

there ere fire major frames shown and with the exception 
of the senders and sender selectors, these frames look.and function 
very much like the first "line finder frame** The eeoond is known 
aa the "district frame", and the third as the "office frame"; the 
fourth as the "incoming frame” and the fifth ae the "final frame", 
on which a call to a subscriber if completed. The line finder, dis¬ 
trict and office frames are fairly comparable with the manual "A" 
board without a subscriber’s multiple, while the incoming and final 
frames may be considered to function like the "B" board in a manual 
office. 




APPARATUS ARRASC 

All of the frames have an individual two roll friction 
drive, the top roll being used for the down drive, the lower roll 
for the up drive. See sketch #2* The only exception is on the final 
frame which has two up drive rolls, one a high speed and the other 
a low speed; the latter's function being explained under "Pinal Prams© 
Bach frame, with the exception of the "line Binder" frame, 
is equipped with five multiple banks. A multiple bank has a capacity 
of 100 lines, or trunks .end each frame a capacity of g@0 lino© or 
trunks. Bach circuit is also equipped with a @@sssutater and a sequence 
switch ae shown in sketch #3 e There are, of eour®®, several different 
kinds of commutators and sequence switches depending on the circuit 
and frame they are associated with but in general they look alike. 








NEW APPARATUS 


Th© principal new apparatus is as followss 

1- Multiple Bank 

2- Commutator 

3- Sequence Switch 

4- Rotary Switch 

5- Friction Roll Drive 

6- Clutch 

7- Elevator, showing rack, brush, brush- 
rod and trip rode 

8- Dial o 

TRAFFIC ARRANGEMENTS 

Figure Nool shows in general the way the apparatus is 
arranged in the circuit and the sequence followed in completing a 
call, remembering that the only new function to be accomplished by 
machine switching apparatus is to do the work of the operators by 
mechanical means. 

In the manual exchange the subscriber removes the receiv¬ 
er from the awitehhook and awaits the operator’s response of "number 
please" before giving the number requiredo Before the operator giv¬ 
es this signal that she is ready to receive your number, she has a 
number of functions to perform. Similarly, when the receiver is re¬ 
moved from the switchhook in the machine switching exchange, there 
are a number of functions to be accomplished before the apparatus 
is in a receptive condition to receive the impulses from the sub¬ 
scriber's dial and to prevent the subscriber from dialing too soon, 
he is instructed to wait until he hears the dial tone before dial¬ 


ing. 
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Xi.ia dial tone is comparable with the operator’s '’number please" in¬ 
dicating that the circuit is re&uy to function. 

The Panel Machine Switching System to be installed in Seattle 
inoni as a six digit system. For example — to dial NCrth 1567, 

{ t;o 156?) requires six operations of the dial UOrtfc 0015 must 
dialed as NC-C015 as there must be six digits dialed for all sub¬ 
scriber’ e numbers; in other words, ?.eros must be prefixed to numbers 
lees than one thousand (1000) in order that six digits are registered. 
The following analogy shoulo be carefully studied and firmly fixed in 
your rr.ina: 


PARALLEL OP SHAT I OKS 


MAKUAl SYSTEM 
Subscrib e r’a lin e: 

When a receiver is removed 
from a hook at a manual subscribers 
station, a 1 amp signal appears be¬ 
fore tne operator E'-r firs* act 
i« tselect an idle answering cord 
from the seventeen pairs oi coras 
before her and connect it with the 
coiling line 


l&AChXKE 3WITCKIKG SYSTE M 

Line Finder Ci rcuit ; 

When the receiver is re¬ 
moved from the hook at a 
machine switching subscriber’s 
station, a selector colled a 
"line Finder” automatically 
starts to hunt for the line in¬ 
itiating the call When the 
brushes of the line finder 
come into contact with the 
terminals of the calling Tin;, 
the line finder steps on the 
terminals This action of tw; 

1 in c fi nue r. 1 oc ati ng t he : in-: 

v-.»pl ic'-.t-ed the first ov- 









SuvSbr iber d.ives the plumber: 

The elevator's next move 
is to open the listening.; key 
irvi ask. the subscriber for the 
number T.i e ' Herat o r the«> 
star -.s to ectnp.lete tr.e eon- 
*; c 100 to tr.t call ;>iii>*orit • 


O 


of the operator, namely, plashing 
in of the ansTterin^ corl Each line 
finder aeiectoe is connected to a 
district frame circuit called a dis¬ 
trict selector vr.ich is comparah’ e 
with the calling cord, and a district 
sender selector, 
histr i ct S ender Selec tor ; 

Ab coon -as trie line finder starts 
to fine the line, a district sender 
selector starts to select an idle 

j 

sender. 

Senior ^ives P jtal_ _-_2.n<s 

As soon as the line finder ft nets 
the calling line and the district 
sender selector finds an iula sender, 
the sender connects the u.<.d tone ,o 
the line indicating to the subscriber 
that the sender i3 ready ior the snb- 
a crJ'oer t o ct i aJ the cal led n. u :-?r. 

Sub sc rib e r 7 -id s the h o '. t o e r 

The operator of the dial at. 
the sunacri’oer *s station stereo t-i.t 


.npul 3 a -3 repr e eh i a;: 


Ci i r 


x*u.. "mo rvtra».• cr .3-1 i:. c i!f p.rx,,;. 
r.r ? * r>:• 1 er*. s to 5 bo^* 


_je> i mamm 


-u '• *> 


j ru:- 


^ • 1 o *• ‘ 
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in any on© city, it will only be 
necessary for the subscriber to dia^ 
two letters to reach the office requir¬ 
ed* For example - in a manual direct¬ 
ory we might have a telephone listed 
as itfain 9786, but upon conversion to 
machine switching, '‘Main'* would be 
expressed as MAin 9786* In this case 
you would dial the number aa MA 9^36 
which would be stored in the six re¬ 
gister switches of a sender. The 
first register switch would stand in 
position six, the second register 
switch in position two, the third re 
gister switch would stand in position 
nine, the fourth register switch in 
position seven and so on for the six 
digits. 

Sender* 

ULile the sender may seem a com¬ 
plicated arrangement of apparatus, 
don't forget its simple function of 
mechanically absorbing the dial pulses 
corresponding to the answer to an 
operator's "number please"„ It res¬ 
ponds to the dial in a very human way, 
setting its switches in correct sequcnc 
until the subscriber has dialeu ' he 
Co.;!* j e ** e tmi'it or * 









The number we are using here is 
WBat 3496=, As it is only possible to 
store one digit in each register switch, 
it will be necessary in this instance to 
have six register switches in each send¬ 
er, so that the full number may be stor¬ 
ed before the selection of the cal1ed 
line is completed. 

Bear in mind that the sender is the 
operator in a machine switching exchange. 
It receives the number wanted from the 
dial by recording or storing the dif¬ 
ferent digits in it8 switches as they 
are dialed, preparatory to their sub¬ 
sequent release at the proper moment. 


Or der Wires: 

narn m — 

The operator presses an 
order wire button which con¬ 
nects her with an operator 
in the West exchange, telling 
her that 3496 is wanted. The 
operator in the distant of¬ 
fice then assigns a trunk to 
which the first operator con- 
r-~cts the calling cord, thus 
completing the connection to 
the drs5red exchange. 


District Selector : 

The sender, having received and 
stored necessary impulses from the dial, 
is ready to control the operation of 
the district selector which hunts an 
idle trunk going to the desired office. 

Its first action in the district 
frame will be to trip the proper brush 
to engage a terminal in a group of 
trunks to the office wanted. As soon 
as this is accomplished, it causes the 
elevator to move upward to the group 














being selected, When the tripped 
multiple "brush has reached the first 
trunk in the group of trunks going to 
the particular office wanted, it will 
stop if this trunk is not busy, but 
should it be in use, the district se¬ 
lector circuit will keep the tripped 
multiple brush going upward until it 
finds a non-busy trunk. 

When an idle trunk is found, the 
up drive magnet is released, the 
elevator stops and the brush stands 
on the first idle trunk to the office 
desired. Should all trunks be busy, 
a tone is returned to the calling 



station as a signal to hang up and 
call again? 

A call enters a frame through the 
selector circuit and leaves the frame 
through its multiple bank terminals. 

When office frames are used, the 
call moves from the district frame to 
the office frame, where it is mechan¬ 
ically handled in the same way. The 
office selector selects an idle trunk 
to the incoming frame in the office de- 


; 

















sired. Vi/ben trunks are busy a busy sig¬ 
nal is returned to the calling station 
as a signal to hang up and call again, 
The call now appears at the incom¬ 
ing frame which, for the call under dis¬ 
cussion, is located in the distant West 
office. 


"B" Operator : 

As the "B* operator as¬ 
signs a trunk after receiv¬ 
ing the desired number over 
the call wire, she locates 
3496 in the multiple in front 
of her. 


Incoming Frames : 

The sender now causes the selector 
on the incoming frame to move upward, 
the proper brush being tripped to se¬ 
lect sun idi e trunk in a group of trunks 
connected to final selectors which have 
access tp the multiple terminals to 
which the called party 1b connected. The 
thousands register determines which in¬ 
coming brush is tripped, and the thou¬ 
sands and hundreds register together 
determine the group to be selected. 


Final Frames: 

The “hundreds’’ register in the 
sender now determines which final, brush 
is to be tripped. The proper brush is 
tripped to make contact with tne termin¬ 
als of the baric of one hundred terminals 
in which the desired station circuit it 














connect ea 


k/ 


Testing the Manual line ; 

The operator, having lo¬ 
cated the desired number in the 
multiple, tests the line for 
busy* If the line ie busy, she 
inserts the trunk cord in a busy 
jack, which signals the originat¬ 
ing operator that 3496 is busy, 
and she so informs the subscrib- 

0 

er ; if he has not already hung up 
upon hearing the busy signal. 


The "tens'* register controls 
the up drive of the elevator until 
the first line of the group of ten 
lines in which the called station is 
included has been reached. Tne 
"units" register then assumes con¬ 
trol, switches on the low speed up- 
drive referred to under "Apparatus 
Arrangements" and controls the se¬ 
lector until the brush rests on the 
desired number. 

Final Selector Tests f o r Busy : 

The final selector now tests 
the line and if the terminals on 
the .final banks are found busy, the 
selector returns a busy signal to 
the call originating station. This 
ie a signal for the calling sub¬ 
scriber to replace the receiver on 
the hook, and all apparatus except 
the sender selector returns to nor¬ 
mal. The sender selector brushes 
remain on the terminals connected 
to the sender just used and when the 
sender selector is next used it will 
3 sleet this sender, if it is not 
made busy in the meantime by another 













•ondtr selector. 


gon-Busy li.Sft: 

Should the line not be 
busy, the "B" operator in¬ 
serts the plug in the line 
called. The ringing appara¬ 
tus contained in this circuit 
rings the subscribers bell 
and automatically discon¬ 
nects itself when the call¬ 
ed party removes his receiv¬ 
er from the hook and sets the 
supervisory signals to show 
the connection is completed. 

Disconnect 

The disconnect is con¬ 
trolled from the calling 
station. Hai^ng up the re¬ 
ceiver gives the "A" oper¬ 
ator a signal to take down 
the answering and calling 
cords. This in turn sig¬ 
nals the "B" operator to dis¬ 
connect her trunk. 


Ion-busy line : 

If the final selector’s test of the 
line shows it is not busy, the ringing 
relays will then ring the bell at the 
called station. The sender is discharged 
when all the selections it is required to 
make are completed. When the called 
station answers, the selector sequence 
switches move into the talking position. 


Disconnect 

The disconnect is controlled from 
the calling station. When the receiver 
is placed on the hook at this station, 
the line circuit is opened and the sup¬ 
ervisory relay on the district frame is 
released. This in turn causes the cut¬ 
off relay in the line circuit to release 
and a circuit is closed to restore the 
line finder to normal. 

The district frame apparatus has 
meanwhile returned to normal and in turn 
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restores the apparatus on the other 
frames to normal<> Thus, all component 
parts of this particular selection or 
call are at rest ready for the next 
mechanical "number please". 








SEIi’' T EST ^iJ'SSTIOHS 


Ti.eae questions are for the reader to use in testing nis knowledge 

of the lesson 

1- What is meant by the tern ^Machine Switching System*? 

2- Give the difference between the Machine Switching System 
and the Manual System? 

3- Give a description of a Machine Switching Office? 

4« What is the purpose of the several selector frames? 

5- Name eight new pieces of apparatus used in a Panel Machine 
Switching System,. 

6 - Wnat is the purpose of the dial tone? 

7. What is meant by the term ’‘six digit system”? 

Give in detail the parallel operation of the ”liachine 
Switching System” and the "Manual System”? 


8- 
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DBSCRIPTIOB OF FRAMES AKD FUNCTI0B8 PERFORMED 


LIMB FINDER FRAMES 

Bach subscriber'e line terminates on a multiple termin¬ 
al that appears in a bank on line Finder Frame (see sketch #1 Pig #1) 
The line Finder frame has fifteen banks, and each bank has termin¬ 
al for twenty subscriber's lines or a total of three hundred sub¬ 
scriber's lines,, the multiple terminals extend through multiple 
bank and each Finder Frame is equipped with thirty selectors on 
each side frame which are known as line Finders. 

When the subscriber removes his receiver from the hook, 
a cirouit is completed through the line relay which is associated 
with the finder circuit. The operation of the line relay controls 
the starting circuit of the line finder which causes an idle line 
finder to move upward, hunting for the terminals of this line, and 
connects battery to one of the terminals of the line known as the 
"Hunting Terminal". When the contacts of the multiple brush reach 
this terminal the driving circuit of the line finder is opened, 
anti the line finder is stopped with its brushes in contact with the 
terminals of the line. The trip circuit is for tripping a parti¬ 
cular multiple brush as it starts upward. Each line finder select¬ 
or is permanently connected with a selector at the district frame, 
and thus the circuit is carried from the line finder frame to the 
district frame. 









A standard line binder frame is equipped witr; multiple 
slipped in the center of each bank and the two halves reversed as 
ah own in sketch #2, fig.#l. Sketch #2, figure #2 shows an arrange¬ 
ment of line Finder frame with line capacity of nine hundred ter¬ 
minals per each two frames, with each line multiple."! beici'e forty 
line finders. Multiple tanks are split on a vertical line so locat¬ 
ed that forty line finders are on one aide of split and twenty on 
the ociier. 

Sketch #2, figure #3 shows an arrangement of line Finder 
frame with Multiple arranged for line capacity of six nunared ter¬ 
minals per frame each line multipled before twenty-eight selectors, 
multiple tanks are split on a vertical line at the center. 

DIST RICT S BIECTORS 

The diotrict selector is of the trunk hunting type. Out¬ 
going, inter-office and local trunks terminate on the multiple tardea 
of the district frame and trunks from the line Finder selectors ter¬ 
minate on the selector, mechanism. The local outgoing trunks mad' re 
trunks to the incoming selectors in tne same off ice or in- another 
office in the same building, or they may be trunks to office frame 
selectors. 

The district selector frame has five banxs of multiple 
terminals, The one hundred sets of terminals on each multiple bank 
are arbitrarily divided into ten groups representing trunk groups 
and are known as multiple layers. Eight of the layers contain 

eleven sets of terminals each, and two layers contain six sets each, 
f See sketch *1 Fig # 2 } 


The- top net 


terminals in each layer, 









cabled overflow terminals, are ueeo to give a busy signal when all 
trunks terminating in the layer are busy deducting the ter* sets 
of overflow terminals,. the capacity of each multiple bank is ninety 
trunks* Groups of more ti*an ten and ninety or leas tranks can be 
obtained by making the overflow terminals between layers tost busy 
so that the trunk selector is carried from one layer to the next 
above it* 

Accordingly, the multiple on a district frame may be ar¬ 
ranged ir. any combination between the limits of forty groups of ten 
and ten groups of five trunxs down to five groups of ninety trunks. 

The functions of a district selector are as follows:- 

3- To connect the line finder to an idle sedder for re¬ 
ceiving and registering the dial impulse. 

2- To make connection between the subscriber's line and 
an idle outgoing inter-office trunk to the called office at the 
multiple bank of the district selector. 

3- To disconnect the sender from the trunk when the se¬ 
lector of oailed station is completed- 

4- To supply battery to the calling station for talking. 

5- To operate the message register if the calling line is 
a measured service line when the called station answers. 

6- To connect & sender to the line for collecting or re¬ 
funding tne coin in eoin box lines at the completion of the call, 
if the calling line is equipped for coin collect service, 

v- To send a busy tone to the calling subscriber, if re¬ 
quired, 

8- To disconnect the line finder and return the district 
selector to normal when the calling subscriber hangs up the receiv- 



OFFICE SELECTOR 


O' 

r 


• ■ 

C 


Ths office selector ie of the trunk hunting type 0 Outgo¬ 
ing interoffice trunks terminate on the office frame multiple tanks 
=nd local trunks from the district frame terminate on the selecting 
mechanism,, The one hundred sets of terminals of each multiple bank 
are arbitrarily divided into ten layers as on the district frame and 
the same combination of trunk groups can be obtained,, 

This frame may be used /when the number of outgoing trunks 
required exceed the capacity of the district frame,, 

The function of the office selector is to make connection 
between a trunk from, the district selector frame multiple bank and 
outgoing trunk terminating on the office frame multiple Offioe 
frames are not used in Seattle installation. 

INCOMING SELECTORS 

The incoming selectors are trunk hunting selectors„ Trunks 
to the selecting mechanism on the final frames terminate on the mul¬ 
tiple banks of the incoming selector frames and the incoming trunks, 


locel or interoffice terminate on the selecting mechanism. 

The capacity of the final selector frame multiple is five 
hundred lines ark to care for a fully equipped unit of ten thousand 
stations, twenty sets of final frame multiple are necessary It ie, 
of course, essential that ary trunk incoming to the office eha-l 
have aceea5* to each cue of mes-e aetn of final multiple. Tr.er-ofcxe 
it .is-necessary to have twenty groups of trunks terminate on each 
incoaing frame? multiple 


I'ivi.d.ing tha cap &ci ty of tn? 


r :.v or- 
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groups or layers of twenty-five terminals each. The one hundred 
terminals of each multiple horde is thus divided into four multiple 
layers 

The top set of terminals in each layer is reserved for 
overflow aB in the district and office selectors ac that each layer 
has a capacity for twenty-four working trunks. 

Since one layer of incoming selector frame multiple must 
be reserved for trunks to each set of final frame multiple, it. is 
impossible to build up groups of trunks larger than one layer on 
axiy incoming frame by making tne overflow terminate between layers 
test busy (See sketch j|l ( ,Fig#2). Therefore, split groups of 
trunks are used to obtain the number of trunks required to one set 
cf final multiple For example if sixty trunks are required to 
the sub a crib er* s lines terminating on one set of final multiple, 
twenty-four of these trunks will appear in the multiple of one group 
of incoming frames, twenty-four in the multiple of a second group, 
and twelve in the multiple of a third group. 

The functions of the incoming trunk selector are as follows 

1- To make connection between an incoming trunk from a 
district or office frame to a trunk to the particular final frame 
where the called station’s terminal is located. 

2- To ring the called station when the line has been se¬ 
lected at the final frame, 

3- To supply talking battery to the called station. 

FINAL S ELECTORS 

The final selector is of the particular line selecting 


type. The subscriber line multiple terminates on the multiple banks 










of the final frames and trunks from the incoming selector frames 
t.ensiin&t$ on tii 6 S 6 i 6 ctinfr inccii 8 ,r*l 3^ 

Each cf the five tanke or a final frame provides multiple 
capacity for one hundred subscriber's lines. In selecting a parti¬ 
cular subscriber’s line, the group of ten lines in wnich it is lo¬ 
cated is selected in the same manner as a particular group of trunks 
is selected on a district frame, (See sketch ^1, Fig #4/, 

The selecting brushes are driven up for this •’tens’* se¬ 
lection by the high speed friction roll, In selecting the desired 
line in the group of "ten", the selecting brushes are driven up by 
the low speed friction roll, 

A final frame may be arranged for 500 cr 1CC0 terminals 
depending on whether the b&uiis are net or are split. 

Since the capacity cf a final frame is sixty selecting 
mechanisms there will be only sixty trunks from incoming selectors 
having access to the five hundred subscriber’s lines unless these 
lines are multiple! to additional selector frames. Where more than 
sixty trunks are required to care fer the incoming trafi ic to the 
five hundred lines terminating on a final frame, an additional 
frame or frames are provided and the subscriber’s multii>le extended 
to the multiple bank For example, if the traffic to a particular 
group of five hundred subscriber*s 1ines require one Hundred twenty 
trunks from the incoming selectors, tv:o final frames? would be pro¬ 
vided witrs tneir multiple banks wired in parallel. Frames used for 
providing the additional selectors are furnished with a capacity 
f w sixty selectors but if the ■ estimated number of seleclo^s *£•■* 


red stations is lees than thirty tue multiple banks may be out on 
a vertical line in the center ><nd one half •-* - v uacd in connection 
with the first frame 

This permits the ether half of the multiple bank to b. e. 
used as an additional multiple tor another frame 

In such cases the multiple cables from one frame are 
brought ir. at one side of the additional selector frame and trie 
cables from auother frame at the Diner end ’where • «.♦*£ nu., .- c-i &.t i-- 

diticnal selectors arc required ia between thirty-cne and forty, in¬ 
clusive, a frame may be used with the multiple beaks cut cn a vertic. * 
line between terminals forty ana forty-one, (see sketch #3), thue 
dividing the frame into two multiples, one readied by forty selectors 
' nrd the ether by twenty sel ector s It is thou grit that there *i-1 
seldom, if ever, be cases wr.er* the bank for twenty selector, can bo 
used economically and ir. order tnat *f m y ce •■■•h .*.0 anc^.-ei 
v...jjj. rl - twenty, thus ,-ivir*h a capacity of forty, final fraiu&s split 
30-30 are provided when 30 or less final selectors are required 
The functions of the final selector are as follows - 

To make connection between ti,e trunk t tok* the isco®* 
ing selectci- fraaie ana the 1ms of the called, station 

ii- To test the called line fci busy ana return- a nusy 
tone tc the calling station if the called line is busy. 

3- To test all lines in a group to a private branch. ex¬ 
change before returning a busy signal to iue cOllr-g subscriber 

4- To operate the cut-off relay of the lire circuit 
when an idle line *.a seized 

■«. To make the multiple terminals ci the selected : in« 
i *•;. busy so that no other final selector wHj seize the line 






SF1F TEST ftUB3TI0N3 


These questicne are for the reader to use in testing his know¬ 
ledge of the lesson,, 

3- What is the capacity of the line Finder Frame? 

2= How many banks on the Line Finder Frame? 

3- How many lines in each bank? 

4- How many selectors on each side of line Finder Frame? 

5- how many multiple terminals required for each line? 

Name same- 

6. Describe how the Line Finder selector locates the multiple 
terminal of the line originating the call- 

7- How are the circuits extended from the line Finder to the 
district frame? 

8- On a standard Line Finder Frame t , how is the multiple on 
each t ank arranged? 

3- Describe the three different metnode of arranging the 
multiple on Line Finder Frames to increase the capacity 
of the frames. 




r 


r 


3E2J? TESTOUESTICKS 


These questions are for the reader to use in testing hie knowledge 
of the 3esoon 


Of what type is an incoming selector? 

What class of trunks terminate upon this frame? 
flow is the capacity of the incoming frame multiple dividec;? 
When the trunk requirements for the subscriber lir.ee ter¬ 
minating cn one set of final multiple exceed f4, what 
prevision is made to furnish the additional trunks? 

What. are the functions of an incoming selector frame? 

Of what type is the final selector frame? 

W hat is the capacity of this frame? 

Bow many frames are required fer 500 subscriber lines 0 
I low many 8*1 act or s cr. a final frame? 

»iat provision i.v madt where a.or* than 30 truths uvo 
required for any one group of fOO subscriber's lines 0 
tVii&t is meant by ’•splitting frames' 1 ? What it. gained 
by splitting fir.al fr-ames? 

Wnai are the functions of a final selector? 


■*> A 

iO - 
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SBIJ TgST ST I OKS 


These questions are for the reader to use in testing his know¬ 
ledge of the lessonr 

1- Of what type ie the district selector? 

2- What trunks terminate on tide frame? 

3- How many sets of terminals in each multiple bank? 

4- How is a multiple bank divided? 

5- What use is mare cf the top set of terminals? 

5- How may trunk groups be increased? 

7* How may the multiple be arranged? 

6- When is an office frame necessary? 

9- J;ow are tn.t- 100 set s of terminals divided? 

36-What are tne functions of a district selector? 
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IESSON NO-,3 


O 


FRA ME EQUIP MENT, 


UU1TIPIE BRUSHES ON THE DISTRICT OFFICE^ INCOMING AND FINA L FRAIE3. 

The multiple 'brushes are sets of springs similar to key 
springs which wipe over the terminals of the multiple banks and make 
electrical connections to the particular set of terminal selected, 
(See sketch #1 and #2 and sample.) One multiple brush is provided 
on each brush at each of the multiple banks on a frame- Each brush 
consists of tip ring and sleeve springs for making contact with the 
corresponding terminals in the multiple bank and a device similar to 
a key plunger for throwing these springs in or out of their contact 
position. The brushes on one brash support rod are connected in 
multiple, Accordingly f it is necessary to more the brush support 
rod over the distance occupied by one multiple bank only in order 
to bring all of the fire hundred sets of multiple b->nk terminals on 
a frame within reach of some one of the brushes. 

BRUSH SUPPORT . 

Each set of five selecting brushes is mounted on a hollow 
rod mounted vertically before the multiple banks as shown on sketch 
(See sketch #l) 3 

These rods are free to move up and down over a distance 

equal to the height of one multiple bank. 

Thirty brush support rods are located on each side of the 

multiple bank. 
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The wiring from the commutator brushes to the multiple brushes 
and between multiple brushes on one rod is carried inside the rod, 
RACK . 

Attached to the bottom of the brush support rod is a flat 
strip of metal known ae the rack (See sketch #1, and sample) which 
extends downward immediately in front of the friction rolls between 
the rolls and the armatures of the clutch magnate.. When a clutch 
magnet operates* a small roller on its armatures pressds this strip 
of metal against the friction roll which drives it up or down carry¬ 
ing the brush support rod with it. The metal strip has a series of 
horizontal slots cut in it corresponding to the centers of the sets 
of terminals in a multiple bank, 

A pawl on the clutch engages with these slots during all 
the upward movements of the brush support and prevents the support 
from falling back when it is driven to the desired height. (See 
sketch #2)« 

CltJTCH . 

The clutch ie the part of the selector mechanism used in 
panel type machine switching offices which applies power to elevate 
and lower the multiple brush support rod and supports it when in the 
elevated position. (See sketch #2). 

Clutches may successively elevate the brush rod at high 
and low speed as for a final selector or elevate at high speed only 
and so these two types are designated as "two speed" and "single speed 
respectively;, The trip magnet and mechanism for rotating the trip 
rod are mounted on the framework of clutches which are arranged for 
brush tripping. The clutch proper performs its functions in conjunct 
rith the friction rolls of the power drive unit and therefore mounted 




w ith a number of others directly in front of these rolls Eacft 
clutch supports on its frame some or all of the following parts = 

1- =, The up drive magnet and roller (high speedK 

2- The up iri 76 magnet ar:d rolls 1 " (low speed, on final 
selectors only)-. 

3® The Pawl, (See 3ketch #2} 

4- The trip magnet and trip armature 

f.® The down magnet, roller and pawl trip lever. 

The operation of the clutch is as follows;. 

The High 3 peed up drive clutch is fire- energised and its 
presses the rack against the high speed up drive friction rc^j. 
driving the rack and brush rod upward at high speed (about -sixty ter¬ 
minals per second); At the height where brush selection is tc take 
place, the up drive magnet is deenergized removing the up drive power 
The pawl which is normally in engagement with the rack enters a slot 
in the rack at this point and holds the rack and brush in place The 
trip magnet then operates to rotate the trip rod as described in de¬ 
tail under ’•Trip Rod 1 *, The high speed clutch magnet is then again 
energized to trip the brush and carry it to the desired group of ter¬ 
minals and then to choose any idle trunk in the proper group In the 
case of a final selection this last operation does not take place, 
but the slow speed up drive power i3 applied by energizing the slow 


speed up drive magnet to choose the proper terminal 

In restoring the selector to normal, the down drive magnet is 
energized and attracts its armature which first disengages the pawl 
from the rack due to the movement of the pawl trip lever and then 
lowers the rod by friction against the down drive roll When the 
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down drive magnet is energised this panel is released 

TRIP ROD ASP TRIP glNGSH S, 

When the brush support is in its normal position; the 

contact springs of all the multiple brushes are held by a plunger 
similar to a key plunger so that they do not make contact with the 
terminals on the multiple bank The selection of the particular 
brush to be used consists of tripping this plunger sc that the con¬ 
tact springs on the brush selected make contact with the multiple 
bank terminal (See sketch #1 and #2)o 

A small rod, known as the trip rod, is mounted vertically 
behind the brush support between it and the multiple bank. This red 
is mounted rigidly as regards up ana down movement,, but is arranged 
so that it can be rotated, Bach rod is equipped with a trip finger 
at each multiple brush and the trip fingers are set at different 
heights relative to their associated brushes 

In selecting a particular brush, the brush support rod 
moves upward until the tripping device on the brush desired is op¬ 
posite its associated trip fingers. In this position the trip fing¬ 
ers corresponding to the other brushes on the rod are not opposite 
the tripping device. The trip magnet operates and causes the trip 
rod to revolve, which brings the trip finger to.the tripping position 
and at the next upward movement of brush support rod, the selected 
multiple brush is trippedc 
COMMUTATO R, (See Sample). 

The conanutator is the part of the selector used in mak¬ 
ing selections and in maintaining the circuits to and from the 
multiple brushes. It consists of a flat bar of insulating material 
In both aides of which are imbedded a number of metal contact strips, 
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The feeder side of the commutator contains a number of 
wide slotted contact strips and in some cases one or more of the 
narrow feeder strips, 

The commutator brushes are mounted at the top of the 
multiple brush rod and traverse both sides of the commutatoro The 
wires from the multiple brushes which are all wired in parallel pass 
up through the hollow bruon rod and thence to the commutator brushes 
which make contact with the feeder strips. The upper ends of these 
strips end in soldering; terminals to which external circuits connect, 
likewise,, the external circuit used in making selections may connect 
to other feeds* and is extended through the feeder brushes and 

wiring to the interrupter contact brushes, to th« slotted interrupter 
strips and to the external circuit. 

The top and bottom of each commutator are inserted in slots 

in the mounting plates located above the top multiple banks. The bot- 

* 

tom is held in place by a spring or cli-p and the top by a small bar or 
yoke fastened with two screws. 

FRICTIOH ROLLS . 

The friction roll drive is the means of transmitting power 
from the drive motor to the friction rolls. It consists of a frame 
supporting the motor driven up and down drive friction rolls, and 
usually an arrangement for driving the sequence switch drive shafts 
on a frame. 

All drives have two sets of rolls, one for each side of a 
frame. There are usually two rolls per side, the high speed up drive 
and the down drive, except on final frames which have an additional 
low speed up drife on each side. These two types are therefore de¬ 
signated as single speed and two speed respectively. Each side may 



be driven by an individual motor or connecting shafts may be used 
so that one motor drives one side of two adjacent drives,, 

These rolls are steel shafts with bearing surfaces at each 
end and covered throughout the major portion of their length with a 
smooth cylindrical layer of cork securely attached to the steel sur~ 
faces underneath, 

THE INTERRUPTER , (See Photographs) 

The power driven interrupter is a device for furnishing 
interrupted current to some of the circuits ir. panel type machine 
switching offices 

It consists of spring assemblies in which contacts are made 
and broken by a reciprocating bar, actuated by a roller mounted on it 
which rides on the periphery of a revolving cane. 

These interrupters are mounted at the top of tre equipment 
frames so as to be driven by the vertical sequence switch drive shaft 
Each mounting has a capacity of thirty sets of springs, but may be 
equipped with any number from one to thirty the spring assemblies may 
be arranged to make cr break one or more circuits, 

TYPES Of FRAMES . 

Selector frames are divided into two types, the district,, 
incoming and office frames are of the trunk hunting type while the 
final and line finder frames are of the particular line hunting type 
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SELF TEST QU ESTION'S 

These questior.t are for the reader to uae in testing his know 
ledge of the iessoRo 

1- What ie the construction of the multiple brush - its 
purpose? 

2- Kow many brushes on one support rod? 

3* Describe a brush support rod 

4- Kow many brush support rods are mounted on a frame? 

5° What disposition is made of the wiring? 

6- To what use is the rack put? 

7- What la the purpose of the slots? 

What is meant by a clutch? 

9- Describe a trip rod and its use 0 
10- Describe a commutator What is the purpose of the 


brushes? 




SEIF TEST QUESTIONS 


O 


These questions are for the reader to use in testing hi* 
knowledge of the lesson. 


1* How many friction roll* are provided on each frame? 

2- What is their construction? 

3 Selector Frames are divided into two types- What are 
they? 

4- How do they differ in operation? 

5 - What are the purposes of the different speed of rolls 
and their direction? 

6- How are these rolls driven? 

7- What is the arrangement of the motors? 

8= What is the advantage of this arrangement? 

9- how is an odd number of frames cared for? 

10- Why are interrupters required? 

12- How driven? 

5t.2“ Ecw mounted? 

13- What is their capacity? 

14- What are they designed to do? 

15- Describe an interrupter? 

J 
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ITJITIP lg BRUSHES, ON , lip: FINDER FRAME , 

The Line Finder brushes ere of the same general type as 
just described for district, office/ incoming and final frames ex* 
cept that the two center springs are offset ir. such a way that one 
makes contact with the sleeve terminal of the multiple bank and 
the other with the hunting terminal „ The tip and the ring springs 
are the outside springs, the brushes wipe the terminals of the bank 
of multiple corresponding to the brush that is tripped both on its 
upward and downward travels (See sample multiple brush,) 

A Line Finder brush is provided for each multiple bank-, 
all fifteen brushes being connected in multiple, the wiring extend* 
ing through the hollow brush support tube, which the brushes are 
mounted on, and terminating on the commutator brushes at the top 
of Line Finder frame, and as there is a brush for each multiple bank 
it is only necessary to move the brush support over a distance cor¬ 
responding to the height of one multiple bank in order to bring all 
of the terminals of the three hundred lines terminating on a frame 
within reach of the fifteen brushes, 

BRUSH SUPPOR T, 

The fifteen multiple brushes on the line finder are attach¬ 
ed to a hollow metal rod mounted vertically before the multiple 
banks. To the bottom of this rod is fastened a rack and at the 
top i3 fastened a set of commutator brushes. The rod,, the multiple 
brushesj the commutator brushes and the rack are known collectively 
as the brush support. One half of the brush supports are mounted 
on each side of the multiple bank. The brush supports are free to 
move up and down over a distance equal to the height cf one multiple 
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The brush support moves up and down when the rack is press* 
ed against the revolving up or down friction rolls by the clutch 
mechanism and is held in an operated position by a pawl which engages 
the slots in the rack, 

CIUTCK MECHANISE 

The Clutch consists of only one up drive and one down drive 
magnet. Trip rods individual to each selecting mechanism are required 
and therefore the trip magnet is omitted from the clutch assembly,, 
TRIPPISO MSChASl SMc 

Horizontal trip' reds are provided fer each multiple bank 
located on both sides of bank somewhat below the bottom terminal 
strip, Each trip rod carries a trip finger for each line finder in 
the group on the same side of multiple bank. That is, if the frame 
is arranged for one group of sixty line finders, one trip rod carry¬ 
ing thirty trip fingers is provided on each side, of each multiple 
bank, The trip rods extend across the frame in such a way that when 
revolved by their associated trip magnets all of the trip fingers are 
placed in position to trip the corresponding brush of any line finder 
that start# to move upward by the tripping trigger of the brush be¬ 
coming engaged with one of the trip fingers on the trip rod. 


COMMUTATOR , 

The line finder commutator is similar in design to the 
commutators used on selector frames. (Sec sketch #3 ) showing arrange- 
menta of segment# of a line Einder commutator. Segment "G" is con¬ 
nected to ground, and the brushes that make contact with G segment 
are strapped to the brushes that make contact with segnents C-K 
X~M and 13 and segments marked T-R-S and H provide means for making 
connections to the multiple brush springe, (See sketch #3 J» 
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S1SLP TEST QUESTIONS , 


These questions are for the reader to use in testing hi3 know* 
ledge of the lessor 

1= Describe the construction of line Finder Brush, 

2- how many brushes on one brush support rod*? 

3- Describe how the brushes are wired, 

4» What constitutes a brush support? 

5- Describe how the brush supports are elevated or lowered 
6« Describe the Clutch, 

7- Describe the tripping mechanism on line Finder frame¬ 
s’ Describe Line Finder commutator and wiring arrangements 
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LESSON N0o4 


ROTARY SWITCHES 


The No. 200 type selector is a step by step rotary switch 
used in panel type machine switching offices as a sender selector, 
register, register control switch and for a number of other similar 
purposes * Selectors performing different functions differ only in 
the number of bridging and non-bridging brushes on their motors and 
in the terminal arrangement of their associated banks. 

The selector consists of a self interrupting motor magnet 
arranged to rotate a set of brushes by means of a pawl and ratchet 
over a semi-circular bank of terminals associated with the selector. 
The selector is mounted with the axis of the revolving member horiz¬ 
ontal and concentric with the semi-circular bank. It is arranged so 
that when the ratchet is advanced one step the brushes move from one 
set of terminals to the next. Bach time the magnet operates the pawl 
is advanced one step and when the magnet armature faces back the 
ratchet is advanced one step° When the magnet attracts its armature 
it also opens a pair of contact springs, and so the selector may be 
wired to be self interrupting. 

The bank associated with a selector has a capaoity of six 
arcs of twenty-three terminals each suitable insulated and clamped 
between two semi-oircular plates, one of which has an elongated por¬ 
tion at each end which is bent through 90 degrees to form brackets 
for mounting. These terminals extend through the mounting and pro- 
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vide wiping contacta for the brushes on the inner Buri'ace of the 
mounting and soldering luge for the bank wiring on the outer sur¬ 
face,, The first set of terminals in the multiple bank is ueed for 
terminating the circuit to the brushes* Each such terminal consists 
of two flat springs which extend to the rotor shaft where they spread 
out from each other, so that each spring rests on the slip ring por¬ 
tion of the corresponding brush spring, thus establishing the cir¬ 
cuit to the brushes. 

The contact brush for each one of terminals consists of 
two flat metal strips so formed that each spring rests on the op¬ 
posite sides of the ssme terminal when in the contact position. At 
the mounting shaft these brush springs are so formed as to provide 
thd slip rings used for establishing the oirouit to the brushes. 

On the brush shaft there is a ratchet wheel with teeth cut- 
tinge oorreeponding to the spacing of the multiple bank terminals. 

The brushes suitably insulated in palre from each other and from the 
shaft, are damped between the ratchet on one end of the rotor shaft 
and a damping nut at the other end. An indicating wheel numbered 
and spaced to correspond to the spacing of the bank terminals is 
clamped between the brushes and the clamping nut. 

The rotor is mounted on the selector frame by auitable 
bearings and can readily be removed from it as a units 

An indicator pointer la mounted adjacent to the indicat¬ 
ing wheel to designate the position of the brushes on the terminalo 
THE 83QUm T gg SWITCH . 

A sequence switch is a mechanism for connecting and dis¬ 
connecting circuits as required at different stages of the operation 






It consists of a frame 


o 




of a machine switching power driven system* 
supporting a number of brushes, a clutch magnet at one end and a 
horizontal shaft which is power driven by a disc flexibly mounted on 
it* Rigidly secured to the switch shaft at regular intervale are a 
number of discs with insulating and conducting sectors on which the 
tips of the brushes rest. Terminals on the opposite ends of these 
brushes are wired to the circuit controlled by the switch* The switch 
is mounted adjacent to a constantly revolving verticle shaft to which 
is rigidly attached a driving disc with a email clearance between the 
disc and the one on the sequence switch shaft. When the clutch magnet 
is energized the face of the flexibly mounted disc is drawn against the 
rim of the driving disc so that the friction between them rotates the 
switch shaft and the disc rigidly mounted on it. The rotation of the 
Insulating and conducting sectors of these discs betwesn the brushes 
bearing on their opposite sides produce the required circuit changes. 

The switch has a capacity from eighteen to twenty positions 
each of which may give different circuit combinations, and it can be 
designed to stop in any of them. 

An index wheel and pointer at the right shows what position 
the switch is standing in. The diso having insulating and conducting 
sectors are called cams, and are designated from left to right by let¬ 
ters A.B.C.;, etc. The cam brush springs are designated by their pos¬ 
ition on the cam as left inner, left upper, right inner, and right 
upper. Those on the side toward the clutch or "R" magnet being the 
left and the one near the shaft known as the inner. The switchs are 
made with a maximum capacity of either twenty or twenty-four cams, 

The "A" Cam is a stamped circular metal disc with a cor¬ 
rugated rim and a diso of insulation riveted to its flat central por- 





tion into which small rectangular notches are cut at the various 
positions in which the switch is designated to stop* 

The remaining cams are each made up of a circular disc of 
insulation between two metal plates, the plates being riveted to* 
gather and so electrically connected, All cams have a square hole 
at the center of the insulating disc, niched on one side to assist 
the assembly for mounting on the shaft « the metal discs, however, 
are cut away at the center to always dear the shaft and often the 
metal collar between adjacent cams, and so the cutting about the 
center is utilized to insulate adjacent cams or to connect them with 
the aid of the metal collar* The metal collars which do not connect 
adjacent cams electrically are marked with a grooved ring around the 
outer surface: those connedting adjacent cams are not so marked. The 
metal places are also so shaped or cut about the circumference that 
the brushes may rest on them or on the insulation, the associated cir 
cults being closed or opened accordingly in the various switch 
position. 

Since the switch has eighteen positions each position has 
twenty degrees of the cam* When a switch is centered on a position, 
the springs are located approximately so that ten degrees or one-half 
of the position is in front and ten degrees in the rear of the center 
of the springs. When "A* cam is cut in a position ten degrees of the 
metal approximately in the center of this position, is cut away; that 
is,when the "A" cam is cut in a position and the switch is centered 
on this position the "A" spring will rest on the insulation. 

When any of the cams B to G inclusive are cut to close con* 
tact with a brush in a regular single position;, the first five and 







And the laet fir* degrees of the earn in this position are eut eut, 
that ia a regular single cutting i* a metal eegment covering ten 
degrees of the earn in the center ef the pesitien and with the switch 
centered en this pesitien the eentact spring will rest approximately 

on the center of this metal segment. 

Vhen any oam from "B" te "G" is eut to close in successive 
positions, then no part of the metal is cut sway from between the pos¬ 
itions, that is, en a cam out to close in positione one to three, the 
aetel segment will start in position one in the regular way and will 
be continuous from positions ons to three and end ia position three 
in the regular way. 

New it will be seen that with ene cam having a regular cut¬ 
ting in ene position, snd another osa having a regular cutting in the 
succeeding pesitien when the switch is rotated the former cam will 
break contact with its spring befsre ths cam and springs ef the latter 
make contact. When circuit conditions require that one cam shall net 
break contact when moving eut ef a position until after another earn 
which is out in the succeeding positions, has made contact, then 1/4, 
1/2 or 3/4 cuttings are madto Thay are also used for ether purposes, 
Pigure 1 is a sksteh of a oam showing all the angles inta which both 
sides may bs divided for the purpose ef denoting the various earn cut¬ 
tings psssiblso Ths position numbers are marked ea the cam surfaces 
and a full heavy radial line drawn en Which the brush tips rest whan 
centered ea these various positions, 

Theaa lines are twsnty dagreas apart, 

These angles ara divided in halves by ths light radial linsa 
and are designated by the number ene-half These half angles are 


further subdivided by dotted radial lines denoting the 1/4 position* 

»o that in passing from the setter ef eae position to the adjacent 
position la the direction of tbs Cam'-* normal rotation tho 1/4. the 
l/2 and 3/4 line* of the twenty degrees angle between the adjaeent 
petition centers are clearly marked and designated.. On eireuit diagrams 
a notation ia placed adjaeent to each earn spring ts denote the circuit 
changes sf cash spring during a revolution,- A dash between tws pos¬ 
ition numbers indicates circuit closure at the first position, an open¬ 
ing in the intervening petitions and clotnre at the last numbered pea- 
ition* 

A series of pssition numbers separated by dashes indicate 
a aeries of closures at these pesitiens only: c.g., 1-5 means closed 
in position 1 end again in position 5. A fractional designation means 
that sloaure takas place in the position indisatsd by the number in 
the numerator and remains closed until the position indicated by the 
number in the denominator is passed, Sog 0f 1/5 (read one ta five) 
means a closure in position one whioh continues until five is passed- 
Furthermore it must be remembered that all circuit slssures take 
plao« when five degrees or a quarter pssition is passed beyond the 
position numerically indicated as the point of circuits opening. e 0 g., 
a closure in position two would, referring to figure four, begin at 
pesition 1-3/4 and end at 2-l/4 0 likewise tutting 2/5 means olsours 
begins at 1-3/4 and ends at 5-l/4 0 Fractional outtings are made and 
indicated in tho same manner aa explained for the non-fraotienal cut¬ 
tings above; s o f. 0 9-1/4 - 10«3/4 would denote a cutting beginning at 
the center line ef position nine end ending at the center line sf pos¬ 
ition eleven,, the cutting extending an additional five degrees beyond 
the pesition indicates by the numbers designating it. The accompany* 


ing sketch of the circuit convention for the cuttings on the two 

aides of the cam is shown. 

The brushes for Cams from *33'* to *G* are mounted in groups 
of eight called brush assemblies, the brushes and alternate layers 
of insulation being clamped by screws between two metal 3tampings r . 
one providing a base for mounting, the other a small designation 
plate on which the cam letters are paintedo The brush springs are 
extended in the rear to provide suitable soldering connections The 
’•A” cam spring assembly has a stiff spring with a roller on its end 
which bears on the left side of the corrugated rim and acts as a 
centering device, and two springs which bear on the central position 
of tne cam on the right side^ The inner spring makes continuous con¬ 
tact of the "A" can, the outex* one rests normally on insulation mak¬ 
ing contact only between positions and at positions in which the 
switch i* not designated to stop- This is to prevent the opening 
of the R magnet circuit at one of the other cams shortly after the 
switch moves out of position and the consequent stopping of the 
switch between positions, since as soon as the switch moves out of 
position, a circuit te the *R* magnet is closed through the "A* ctw 
uni its outer epring and is only opened as the switch arrives at its 
next stopping position. 

SUBST ATION EQUIPMENT. 

The types of substation equipment te be used in connection 
with panel Type Equipment offices are substantially the same as the 
present standard* for manual operation with the exception of certain 
wiring changes and the addition of a dial. 



lb# dial i* used by the subscriber to transmit the number 
of tha party with which ha daairaa connection to tha central office 
and caaae it to be registered in the mechanism there 0 

The dial ie mounted on the subscriber's telephone aet in 
a convenient location and conaieta mainly of a aet of awitchea oper¬ 
ated by the aubacriber in accordance with the movements of the number 
dial to perform the function neceaeary to aet up tha deaired connec¬ 
tion, 

DIAL . 

The moving portion of the dial which ia revolving aotuatea 
the awitchea, conaieta of a finger dial, a number plate, a gavarner 
driving gwar aad an impulm wheel mounted on the main shaft. Tha dial 
ie rotated in a clock-wise direction by the subscriber and during ite 
return to normal the .impulse switch contracts are opened and closed 
by the impulse wheel. When the dial ie released after dialing a 
digit, it ia driven back to the normal position by the motor spring, 
the speed of its return and consequently the rate of interruption of 
tha circuit being regulated by a governor mounted on the back of the 
dial. 

The rate of interruptions normally ia batwaan Q and 11 per 
second, and due to tha adjustment of tha "I" relay, it ia almost im¬ 
possible to force tha dial fast enough to conflict with tha function¬ 
ing of the apparatus. (See sketch #2). 

Tha finger dial has ten finger holes through which the 
numbers on the number plats are visible. The numbers appear on the 
number plate in counter-clockwise order, "0* appearing under the 
tenth hole in the finger dial. This point ie also marked "operator* 
or "attendant" depending on wnich the dial ie on, an exchange or a 


PoB®X 3 extension station, "O'* or zero connects sub with zero operate? 
in regular stations. The finger dial also carries a removable in¬ 
struction and number plate fitted with a celluloid cover. 

DESK STAND . 

The desk stand to be used will be similar to that used in 
manual practice except that the post is mounted on a base designed 
to carry both the dial and the post. 

WAIT SETS AHD COIN C0IIBCT10H STATIONS . 

Vail sets of the standard manual type may be converted to 
the panel Type Equipment requirements by removing the cover and re¬ 
placing it by a new cover carrying a dial in addition to the trans¬ 
mitter, This may be done on the subscriber*s premises or the manual 
set may be replaced by a new set equipped for this system. 

SUBSTATION CIRCUITS . (Sketch #3) 

The circuit is similar *o the present standard circuit 
with the addition that provision is made for interrupting the cir¬ 
cuit in accordance with the dialed number after the subscriber has 
closed it by taking the receiver off the hook, and also for the ob¬ 
viating noiee while dialing is taking place. 

The line circuit is carried through the impulse spring con¬ 
tacts of a switch mounted in the case of the dial. Ae the dial, and 
with it, the impulse wheel returns to normal after a number has been 
dialed, the circuit ie opened at this contact by means of pressure 
exerted by the impulse panel on the impulse contact spring, the 
number of interruptions corresponding with the number dialed. 

When the dial is out of its normal position, the receiver 
circuit is opened and the transmitter is short circuited in order to 
eliminate the variable resistance of the transmitter and make the line 






condition more nearly constant while the impulses are being sent 
into the central office. 
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SELF T B3T QUESTIONS 

These questions are for the reader to uae for testing his knowledge 
of the leeaon 0 

ROTARY SWITCH . 

1® Describe the construction of a rotary switch 
2«= What is the terminal capacity of a rotary switch? 

3® For what purpose is the first of the 23 sets of terminals used? 

4- Bow is contact made with the bruahea of the rotary switch? 

% 

5® In what way is the position of the rotary switch Indicated? 

SSaUEHCE SWITCH 

1- What uae is made of a sequence switch? 

2® Give itc construction* 

3® Haw many pssitions may a sequence switch hare? 

4• Hew many cams may a sequence switch ua^e? 

5® What is an "A" cam? What ia its functions? 

6= la .8 p aitisn sequence switch,, hew many degrees are there 
in each pesitien? Hew many ia a 20 position switch? 

7® Give the position of the center of brushes, 

SUB SW A T X OH EQ.UIFMBHT . 

1° What use is made of the dial? 

2® How are the rates of interruptions controlled? 

3 What are the normal rates of interruptions? 

4® Explain the relation of the dial te the instrument circuit 
and its operation 
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REGISTRATION AND TRA1JST.ATI0N 
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Two important fundamentals involved in machine switching 
are registration and translation. An analogy can be drawn between 
their functions in the machine switching and that of the operator 
in manual practice The operator receive* the deaired number from 
the calling.subscriber which she in turn interprets and sets up the 
connection. The register in the machine switching equipment receiv¬ 
er the called number from the calling sub„ via the dial,, -and records 
them on rotary switches The translation then translates the set¬ 
tings of the registers into codes and makes the proper selections 
to establish the connection. 

When the connection to the sender has been established,, 
a highly sensitive relay is connected in the line circuit in aeries 
with the rubs dial and responds to the dial pulses The relay is 
called the "1* line relay. 

The "I" relay is operated from the ueop of the subs in¬ 
strument and ie released during the pulse periods seat frer, the dial 
In the fundamental registration circuit (sket ch fl) the op * 
eratioh of the register circuit can easily be traced- 

When the sender is connected to the line, the subscriber 
is informed by a dial tone which is transmitted to the line in an 
induced circuit. The tone circuit is closed through one winding 
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,f che repeating roil.- designated »BAI, through the nons&i con ? 4 r>> 

the c.ontacta of the- RXS-rel&y 

Xj closes a circuit to cperabc 

This reaay is of the slow releasing 
rise periods when the "t’* rel-ay 
releases. The operation of the S 1 F relay closes a circuit to cperut* 
the H .13 (release} relay s which in Vdrn closes the dial tone induced 
circuit through the normal contacts of the R.C .4 arc ant the BAX coil 
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to the tone circuit, 
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When the *X W relay releases from the first dial pulse the 
“A" register stepping magnet and the H,A» (Register advance) relay 
operate in series by a circuit from ground at the bach contact of the 

"I* relay, front contact of R,T,S, winding of the Re A, normal coniac-. 


of R.C-6 arc winding of A stepping magnet to battery: on this cir = 
cuit the *A* switch is advanced one step far each dial pulse received 
The R,A<. relay which i® of the alow releasing type operates only oner 
and remains operated during the pulse period but releases during the 
longer period between the digits. It will be seen from this that th„ 
first number or letter dialed will be registered on the rotary switch 
of the "A' 4 register. 


When the R,A e relay operates the circuit of the R,Ch 
(Register Control) stepping magnet is' closed from the ground at the 
front contact of the R A through the winding of the R,A. stepping 
magnet to battery. This magnet is held energized until the release 
of the R,A„ relays when it advance# the R.C. switch to position one 
When the "I" relay again responds to the dial pulse© of 
the second digit, the B stepping magnet and the R.A. relay again 




operate in eerier* on a circuit from ground at. the back contact of 
the "I* relay,back contact of the R»l 0 3. relay, winding of the R A 
through the numbs? one contact of, the RC6- aeo # through the wind¬ 
ing of the "B" stepping magnet tc battery. The "B" stepping magnet 
operates each time the "1" relay is released and 3ets the w B rt switch 
to the number of impulses received from the dial The R Ac relay 
operates only once and remains operated during the pulse period and 
releases during the longer interval between digits, When the R.A„ 
relay operates a circuit is again closed to operate the R.C. step¬ 
ping magnet as before and cn its release the R<C. switch advances ne. 
point to position two. 

The third digit is set up on the ’’thousands'* switch by a 
similar circuity When the "If relay releases by the pulse from the 
dial during the third digit the R,A> relay operates once and the 
T If stepping magnet as many times as the "L" relay releases, the 
circuit is from ground at the back contact of the "L" relay <= front, 
contact of the R,I..Swinding of R„Ao #2 contacts of R.C 6 switch 
winding of T .Ho stepping magnet to battery. Prom this it will be 
seen that the third digit or "thousands'* will be registered or set 
up on the thousands switch* 

When the R, A. relay operated on this circuit the R,C. 
stepping magnet was again energised as before and when released ad¬ 
vances the RoC. awitch to position three. It will be seen from 
this how the leads are transfered by the operation of the R»C 0 
stepping magnet through the R t C 0 6 to the hundreds ; tens and 

units stepping magnet and the digits dialed set up on the switches 








TRANSIATIOH. 


Pro sc. the registration it will he seen that the digits as 
dialed will he set up on the area, the first digit on the "A* register, 
second on the W B H register- third on the thousands* etc. It will a. o 
he aeon that the settings of these registers must he made to make the 
proper brush and group selections on the district and office frames, 
incoming and final frames and the final selection on the final £ ram • 

The first two. that is district and office selections are accompli a:, 
ed by the use of a power driven translator^ called the rotary translat¬ 
or switch or #1202 type selector 

The banks and brushes are like those of a rotary switch and 
the driving mechanism like, that of a sequence switch It has two semi¬ 
circular banks of 22 terminal capacity each which are mounted side 
by side* A frame is attached to these banks which carries the revolv* 
ing member and the mechanism for controlling its rotation The shaft 
carries two seta of single ended bruah«3 the contact points of which 
are set at 180 degrees from each other; that i9 while one set of 
brushes are passing over the terminals of its bank the other set is 
clear of the other bank 0 The shaft is horizontal when mounted and 
has a flexibly mounted disc used for driving it and secured to it at 
the left hand bearing The drive magnet is mounted beneath this bear¬ 
ing, with a small air gap between the magnet pole face arid the face 
the disc. The stop magnet Lp similarly mounted above thia beafmg 
The translator is mounted adjacent to a constantly revolving vertical 
shaft and driving disc with a small clearance between this disc and 
the one in the tranelator shaft-, When the drive magnet is energise' 
the face of the flexibly mounted disc is held against the rim of the 
driving disc so that the friction between them rotates the traneiaW 
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shaft and the brushes mounted on it 

Counting the brushes at 180 degrees apart gives the trans* 
l&tor switch a capacity of forty-four points 

There are two such units in each translator assembly name- 
ly translator one and translator two. 

Each arc of terminals has & separate function to perform, 
and has a special designation. On the first, which is common to each 
translator,; is the hunting arc and these arcs are multipied to the 
terminals one to forty-four inclusive The other five arcs on Trans¬ 
lator Bfo-.l are designated: Beyond office c Office talk selector 
Sender Delay and (SKO) skip office The other five arcs on translator 
h 0'2 are office group, office brush, district group, district brush 
and class, Each set of which sets up proper circuit functions to make 
selections which their names imply 

In the fundamental translator starting and setting (Sketch $z) 
the operation of the translators may be easily traced 

When the RcC,4 switch reaches position 2, & circuit is clog', 
ed to operate the S,T, relay (Start Translator) taking ground from 
the front contact of the R1S relay, point 2 or 3 of RC4 arc through the 
back contact and winding of the S,T, relay to battery and locks up 
through its front contact cam *0* of sender control circuit to ground 
at front contact of RXS relay 

The operation of the S,T relay closes a circuit to operate 
the rotary magnets of the translators. Battery through winding of 
rotary magnets, back contacts of stop magnete to ground at front cone, 
tacts of ST relay 
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Tit® &mrgizing of the Rotary magnets draws the metal disc 
of the translator shaft in contact of the constantly revolving disc 
of the drive shaft and rotates the translator brushes wiping the ter¬ 
minals of the multiple banks*, 

Wh@n th© brush wiping the terminals of the hunting arcs 
reaches the test terminal which is cross connected to the point on 
the n-g arc to which the B registers have t<en *©t w a circuit is clos- 
@4 to operst® the T 3 So*2 r©l@y md th© STOP magnet in multiple battery 
througi the windings of th® ToS<,»3 «sxd STOP 2 in multiply back con¬ 
tact of the T-R relay (transfer relay) brush of T.R.3 hunting arc ter¬ 
minals ® g @re, A-3 ©re„ back e®»tact of SSR relay,, front centaet ®f 
the I.2.0S. r©l@yn Saergiaing the STOP magnet opens the operating cir¬ 
cuits of the rotary magnet and the translator comes to rest on the ter 
minals desired- The operation of the TS-1 and STOP 1 are on the same 
eirouit es the terming!® of the hunting arcs afe multipled. At this 
point gn®th®r holding circuit is established for the 8 0 T. relay> 
mattery through winding front contact Css R 0 B to ground at front con«= 
tact of the T»8.1 relay- 

Pro® this setting of the translator ewiteh the proper count- 
lag relays are connected to make the proper selections and other ar¬ 
rangements that are necessary. 

To give the translator switch access to all its terminals,, 

® relay T-R. (transfer) ie placed in the circuit p the operation of 
which transfers the leads from the STOP magnate to the brushes of the 
translator are, having aeee®@ to terminals #23 to #44. Til.* relay is 
operated when the. *>&* rogiater hss boon ©et on an odd number. The 
eirouit for operating T JL reHy i», battery from winding of T„R= odd 



terminals of A°»2 @rc back centact or SoS*B. relay front contact 
g T c relay to ground at front contact of BX«S relay- 

£@ alloar use of ih® forty-four points on the translator 
switch from the two digit cods registered on the A and B register it 
is nseessary to wire these register arcs so as to stop the translator 
on any one of its terminal®, (See sketch H) - 

Eh© terminals of the transl fetor arcs £ 1 ®nd £ 2 ar® con¬ 
nected in multiple 1 to 44 inclusive, this 60 that circuits for both 
stop magnets will be closed at the same point* As stated before, the 
brushes of the TR 1 and TR 2 which have access to the terminals 1 to 
22 inclusive are set at angles of 180 degress from those of the 
TR 1 and TR 2 which b®v© access to terminals 23 to 44 inclusive. Set 
tings on the "A" registers which are odd numbers will throw the brush 
es of the arcs T 1 and T 2 arcs which have access to the 1 to 22 ter¬ 
minals. 

Eh© forty different terminals of the B-2 y B*4 and £-6 

arcs may be arbitrarily cross connected t® any point in the translate 
or arcs. For example, take the number 22 or the prefix which will be 
dialed in case a Ballard number is dialed The "A" register switch 
wi3X be set on point 2 and the *3" register switch on 2 also. Then 
if the point 2 on the B-2 arc is arbitrarily cross connected to po 4 nt 
1 on ih© TR-1 even translator switch, it also is permanently tied to 
the point #1 of the TB 2 switch, they being in multiple So that with 
the translator in operation the circuit of the STOP magnets would have 
been from the back contact of the TR relay the T1 and T2 ares poin>< 

#1 through the B2 and A3 aroe to ground. On the other hand, if the 









code number dialed had been 32, it must take another foir.t . n the * 
translator arcs, to take care of this and other codes whose first, 
digit js an odd number, another lead is connected to the ^2 point 
of the TR1 and TR2 arcs, but will be in the 23 tc 44 group, and while 
it will be seen that the terminal in the T*1 and T«2 arcs of the 
first half are common, they will not be in the circuit as the brushes 
of these arcs are not in the circuit as the operation of the TR relay 
in odd A regietratkon opens their circuit and cloaes the circuit of 
the brushes serving the last half. 

The operation of the T R relay is from ground in odd ter¬ 
minate of the A S arc through the winding of the TR relay to battery - 

The selections on the incoming frame require selections of 
trucks to the final frame which has a capacity of five hundred lines 
£n an office having ten thousand stations this will require twenty 
groups of trunks. These selections must, be made by the numbers re¬ 
gistered in the thousands and hundreds arcs, representing the thou 
sande and hundreds digits dialed by the calling sub. 

While these selection® do not use the translator proper, 
they must be translated into the proper brush and group selections 
on the incoming frames, This is done by means of an I G relay,* 
(Incoming Group), 

The thousands 3 arc is so connected that the Oil, 2 ft 3, 

4 & 5, 5 4 7 f and 2 ft 9 terminals are connected together and tied to 
counting relay leads r The 0 ft 1 to counting relay Q (J the 2 ft 3 to 
counting relay 1,4 ft 5 to counting relay 2, etc* Thus it can be seer, 
how the proper brush is tripped as in the bank to which the 0 brush 
has access are trunks which have access to the 0 to 1999, final 
frame. The #1« brush to the bank having access to the 2000 to 3999 


The terminals 5 ti 9 inclusive of the hundreds 3 ere ere 
connected tegether end tied through the winding of the X.G. relay and 
as the brash of this ar@ is connected to ground, on hundreds § to 9 
it will he seen that the X-0 O relay will he operated and en terminals 
0 te 4 inclusive, it will not be operated. 

She thousand* $ arc hae the odd terminala strapped together 
and the even tc~min«a,e also strapped together, These streps are connect* 
©d to the armatures of the X.G 0 relay» 

Referring to the fundamental circuit (Sketch #3) of the in- 
coming brush and group selection^ this method of selection can easily 
be seen 

Assuming that the proper brush has been tripped, it will be 
seen that one of four groups of trunk® must b® selected,, X» each bank 
there are trunks which have access te two thousand fins! terminals,; as 
in making this selection the thousands odd or even thousand, and the 
hundreds above or below five must be selected. 

With the thousands digit an odd number and the hundreds be* 
low five it will be seen from the sketch that the I»G relay will not 
be operated* thus the lead from the thousands arc will be connected to 
the counting relay #2 or the third group will be selected. If the 
hundreds digit were above five 0 the X„6 relay would have been operated 
thue connecting the lead from the TH-6 arc through the front contact of 
the X, Go relay te counting relay #5 and the brush would have selected 
the fourth group of trunks□ 

The same operation would have taken place for the even 
thousand digit, with this exception, the lead from the TH-6 arc even 
terminals is connected to the other armature of the IoG c relay which 
connects either the 0 or 1 counting relay which connseta either ths 


first or second gruup of trunks. Talcing any number then the proper 
brush and group can easily be determined. 




SSL/ TEST vjUBSTIOSS 


reae questions are fur the feeder to use in testing his kttw 
.edge 2>f the lesson* 

1= That are two important fundamentals of machine switchin 
2= What it the purpose of the registers? Translator? 

3* What piece of apparatus responds to the dial, pulses? 

4«• What notification does the subscriber receive when the 
sender ia attached? 

5" Why ie the R A. Relay alow releasing? 

6- In what orde” dc the registers operate? Wnat do they re 
present? 

?» Through what medium ia brush and group selection made? 
8- How is the translator rotated? 

9 What, is the purpose of mounting the brushes 180 degrees 
apart? 

10^ What ia accomplished by the rotary magnet’ 

11^ When le the T R relay operated? 

12» When dees the I .G* relay operate? 











I 


















3 
2 

J3999 / 
6499 0 
_ 7 999_ 3 
74S9_ 2 
6993 / 
6499 o 
£S93_ 3 
5499^ 2 
499_9_ / 
9939 O 
±993_ 3 
3939 2 
ZS99_ / 
2499 O 
±999_ 3 
1493 2 


COL/HTltiG RE LA YS 
IhC. GROUP 5EL . 


900 4 993 

1 

-? 

300 J 359 


?<J0 2 299 

Z 

loo / /9S 

/ 

O O 99 

0 


300 £ 

993 

300 & 

899 

700 ~J 

793 

600 g 

699 

500 £ 

S99 



ntlAL FRAMES 

Ft GURL-f1 g Z. 


5J| WW 


N h 
ki m 

^ * 

io K. 

K ^ k 

dj 

R 

II 

I - 4 s 

v | 4 

k k 
^ k 
^ \| 


ty — W _ 

9 n °, 



Ji 


o i- °o 

o° 5 


F/GUR& fl-3 







PLANT SCHOOL 


SEATTLE, WASHINGTON 


PANEL MACHINE E^UIP^ENT 
I3SSON NOo7 


SUBJECT 

LINS FINDER. SENDER 

FUNDAMENTAL OPERATIONS IN A COMPLETE CALX 


PANEL TO PANEL OFFICE* 







LESSON 50«7 

CIRCUITS - UKB FI BBER. 

Each subscriber'-s line ia ©onneoted to a terminal that ap¬ 
pears in a bank on a line finder frame. When a receiver ie removed 
from the hook at a substation, a line finder to which ia attached a 
district eelector selects the aeeociated terminal and then connects 
the switching mechanism to the line. When the sender ie ready to re¬ 
ceive and register the dial Impulses a high-pitched tone known as 
the "Dial Tone" will he heard hy the calling subscriber, the desired 
connection may then be dialed. The line finder frame is Bimllar in 
construction to the district frame 

Each line finder consists of a vertical rod with fifteen 
sets of contact brushes which are wired in multiple. The line finder 
Is of the line hunting type and the brushes start traveling in front 
of the banks of terminals when the lower end of the red, called the 
"rack", ie brought in contact with the mechanically driven friction 
rolls located at the bottom of the frame. Each line finder has access 
to fifteen banks of terminals containing twenty lines each which gives 
a total of three hundred lines. Bach bank of terminals is split in 

the middle and the terminals reversed in the two halves, number zero 

% 

terminal in the first half being nusiber nlnteen in the last half. The 
fifteen brushes on the line finder correspond to the fifteen banks on 
the frame. The line finders are assigned in rotation in each of the 
two halves, a finder in that half of the frame on which the calling 
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line appears on the lower terminal# "being started for the line aa 
long as idle finder# are available therein. The capacity of a frame 
ie 3 ixty line finders with thirty being located on each side, eince 
the terminals project on each side of the banks. The frames may be 
so arranged that two frames can give three groups of forty line find* 
crs each, or that one frame can give two groups of twenty-eight find¬ 
ers each. 

Selection is made mechanically by tripping the particular 
brush that ie opposite the bank containing the terminals of the call® 
ing line.* The brush is then driven over the terminals until it engag¬ 
es the terminals of the calling line- 

If two calls originate practically simultaneously in any 
bank of terminals in the same sub-group only one line finder will star 
and it will pick up the line appearing on the lower terminal, A seccna 
line finder will then start and pick up the seeond or upper terminal 
If two calls originate in the same bank but in separate subgroups, two 
line finders will start at the seas time. Call# may originate in the 
different banka simultaneously and in this case the calls will be pick 
ed up in the order in which the brushes are tripped on the line finder 
The order of selection between the banks will be changed after every 
call so that no one group will have a permanent preference. In thia 
case, also where two oalla come in simultaneously, only one line find¬ 
er 8tarts at a time. 

The district selector circuit is provided with a sender se¬ 
lector. This sender selector is of the rotary type having a multiple 
bank consisting of twenty-two points and ie driven by a magnet whieh 
breaks its own back contact so that the selector steps itself along 
in hunting an idle sender* The twenty®two points of the multiple are 


connected to senders* The sender selector starts to find an idle send¬ 
er as soon as the line finder is started. 

The sender selectors operate on the "stay put" plan, that ie 
to say, when the district selector circuit is dropped by the call* its 
sender selector remains on the terminals it is then occupying and does 
not return te normal. When the district selector is picked up for a 
succeeding call, the sender seleotor, if not on an idle sender, hunts 

for an idle sender from this position. 

The district seleotor has aocess to a total of four hundred 
and fifty working multiple. Its multiple is divided into five hanks 
of ninety working terminals each. *ach hank may he assigned hy groups 
of ten or multiples of ten to trunks leading out of the district se¬ 
lector. Borne of the trunks from the district seleotor go directly to 
other offices, hut since four hundred fifty multiple is not sufficient 
to care fer all outgoing trunks some of the trunk# may he carried to 
office selector# when more trunks are required. 

The dietriet seleotor has five multiple hrushes, one for 
each hank. The method of selection ie first to choose mechanically 
the multiple brush having access to the group of trunks desired and 
then te move the brush to the bottom terminal of the sub-group, then to 
hunt ever this group until sn idle trunk is found. If no idle trunk 
is found after hunting over the whole sub-group, the seleotor goes to 
a terminal called "overflow", the laet of the group, end sends a huey 

signal to the celling subscriber. 

The district selector like an "A* heard cord oirouit, has 
the usual repeating coil supervisory relays end in addition* various 
control relays end a sequenoe switch te central the oireuit connections. 
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■4••X«#t®F is divided With regard t© it® multiple 
is til* same way as Hi® district selector and seloots a trunk 4a the 
mssm fashion® All ilui werkiag multiple appeur&ag m tbs offloa 
Jester* however 0 is connected t® outgoing tranks« 

This circuit ©ontaina a control relay and a sequence switch. 
SUBSCRIBERS 3MP5B CIRCUIT . 

"She principal functions of the subscriber*a sender are to 
receive the pulses frees the subs dial, representing the called office 
and the called number in that office, and then to control the establish¬ 
ing of the connection. The sender is in use or oalls to machine switch- 
lag offices until the called line has been selected and on calls to 
©all ijWleator offices until the desired number has been displayed be® 
fere the call indicator operator. 

The device used for recording the pulses aa they eeiae in 
fro® the dial, that is the registers, is a series of stepping switches 
«f the rotary type as previously dtseribed. There is also a stepping 
switch colled the register control which, after a series of pulses has 
been received and set up in the first register, shifts the leads to 
the next register and so on as previously described® 

As soon os two sets of pulses representing the two digits 
letters of the ©ailed office are received, a device known as the 
translator is brought into play t© translate the settings of the first 
two registers int® code fce select brush and group on the district 
frame, and brush and group ®n ths office frame. This method of oper¬ 
ation ha® been covered in a previous lesson. 

The counting relays of which there are a group of twenty-one 
in each sender, are the means used for controlling the selections made 







by the selectors., Briefly,, each selector as it mores makes pules? by 

means of its commutators. These pulses are counted by the counting re 
leys and the sender stops the selector when the counting rel^rs hare 
received enough pulses in accordance with the setting of the translate 
er when ohoesing a trunk or in accordance with the setting of the 
numerical registers when choosing a terminal in a panel office. 

The class cross-connection tells the sender how to handle 
the call, ie: whether on full mechanical or call indicator basis, ate.. 
The sender circuit also oont&ins sequence switches and control relays, 
IBCOMIHG S3SLBCT0R 
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The incoming selector is so called because it is attached at 
a machine switching office to the incoming end of a trunk. The incom¬ 
ing selector chooses a trunk to a final selector on which appears the 
line of the desired sub. The circuit lnoludes a repeating coil c super 
▼isory, ringing and control relays and a sequence switch. Selections 
on this frame have been covered in a previous lesson. 

The final is 9 like the others, built with five banks of one 
hundred lines each, and in choosing a terminal, the proper multiple 
brush is selected in accordance with the hundreds digit, then one of 
ten groups in that bank in accordance with the tens digit and finally 
a particular terminal in accordance with the units digit. If the 
called number is a P.B.X with several trunks the selector hunts over 
the trunks to find an idle one. Associated with the final selector 
circuit sure control relays and a sequence switch. 

X.IH1 yiMPBR BQUIPMBMT o 

Bach subscriber' e line ie cabled from tne veiticcu *iaw ot 
the X.D.B to a set of terminal s in a multiple bank similar to the 




multiple 'banks of a selector,, except that each bank has a capacity 

of 20 four wire circuits instead of one hundred three wire- Power 
driven revolving friction rolls cause the selecting brushes, known 
as multiple brushes to move up over the multiple banks to find the 
terminals of the particular line originating the call and down again 
after the call has been completed.: 

The multiple banks, multiple brushes and associated ap¬ 
paratus are mounted in an iron frame work of the same general type 
as the framework of selectors, Each unit of the frame work has a 
capacity for mounting fifty-six or sixty selectors and fifteen multi.pl 
banks, one above the other, together with the associated driving 
mechanism, relays, resistance, etc. Ho sequence switches are re¬ 
quired so that verticl* driving shafts are not necessary. The sub¬ 
scriber^ line and cutoff relays are mounted on relay bays looated 
at the ends of the line finder frames, eaoh bay having a capacity for 
relays for three hundred lines. The multiple banka may be arranged 
to terminate three hundred aub lines per frame- six hundred lines per 
frame or nine hundred lines per each two frames. In the first case, 
only one bay for line and cut-off relays is provided per frame. In 
the second caoe, two bays are provided, one at each end of the line 
finder frame. In the third case, one pf a pair of line finder frames 
will be provided with two boys of relays and the other with one bay. 

At the top of each multiple bank is a "comb* This comb 
is made up of several of the brass terminal strips corresponding to 
the "hunting" terminal strips, laid together without insulation, Ita 
function is to establish a circuit to return the line finder to nor¬ 
mal, if because of circuit failure or the abandoning of a call, the 
multiple brush should pass beyond the terminals of the line that 


originated the call and continue to hunt until it passes the terminals 
of the top line- In tide position the hunting spring of the multiple 
brush makes contact with the comb terminal and the line finder returns 
to normal... 

The line finder commutators are similar in design to the com¬ 
mutators used on other selector frames. The segment "G" i3 connected 
to ground* The brush that makes contact with the "G* segment is strap¬ 
ped to the brushes that make contact with the C*K,X 3 H. & M segments. 
Segments marked ToR.S. 4 H. provide means for making connection to the 
multiple brush springs, When the finder is in normal position com¬ 
mutator brushes make contact with the "Q" 4 "N* segments. If a line 
finder should miss the terminals of a line that originates the call or 
the calling sub should abandon a call after the line finder has start¬ 
ed and before it has reached the terminals of the calling line, it would 
oontinue to hunt upward until the brushes ran off the "H" segment and 
made contact with the "X* segment, and the multiple brush made contact 
with the "H" comb. 

The connection with the "H" comb serves to stop the line 
finder as though it were the line calling and the connection with the 
"X” segment of the commutator serves to return the line finder to nor¬ 
mal. If the line finder, through some circuit failure does not re¬ 
turn to normal, after a period of time, the circuit to the "X" segment 
functions tc bring in a "Tell tale" alarm, and calls attention of the 
switchman to ths condition. The "C" segment is called the "centering" 
segment. Its function is to raise the multiple brushes slightly be¬ 
yond the position where the springs line up exactly with the multiple 
bank terminals and to allow the pawl of the clutch mechanism to engage 
in the slots in the rack tf the brush support rod. When a line finder 



brush spring reaches the terminals of the calling line, a relay 
operates and opens one path of the circuit through the drive olutoh 
magnet, a second path Is provided through the clutch magnet by means 
of the "C* segment of the commutators which Is opened when the com¬ 
mutator brush breaks contact with the *C* segment. This occurs when 
the brush support has been raised sufficiently to allow the pearl to 
engage. 

The start circuits of the line finder are so arranged that 
when one line finder has started to hunt for a line no other line 
finder in the sane bank can start until the proper brush of the first 
line finder has bean tripped except where two ealls are originated in 
the same bank but in diffarant sub-groups as described in further de¬ 
tail later. With this arrangement tripping mechanisms individual to 
eaoh line finder brush support are unnecessary; horizontal trip rods 
are provided for eaoh multiple bank, located on both sides of the 
bank and somswhat below the first terminal strip. Each trip rod, 

(looated on one side of the multiple banks) carries a trip finger for 

» 

eaoh line finder in the group on the same aids of the multiple bank.- 
That is, if the frame it arranged for one group of sixty line finders, 
one trip rod oarrying thirty trip fingers is provided on each side of 
each multiple bank. The trip rode extend across the frame in suoh a 
way that when revolved by their associated trip magnets, all of the 
trip fingers art placad in position to trip the corresponding brush 
of any line finder that starts to move upward. Thus when a subscrib¬ 
er removes the receiver from the hook and energizes the line relay, 
the trip magnet of the bank in which the terminals of the line are 
looated is operated and a line finder is started upward to hunt for 
those terminals. The trip magnet revolves the trip rod and the trip- 



ing trigger of the brush in moving upward engages with the trip fingers 
of this rod, as the line finder continues to more upward this brush is 
tripped so that its springs make contact with the line terminals,, 

A trip magnet is provided for each trip rod and is mounted 
on the frame work at the end of the multiple banks. So that all the 
trip fingers of any bank may be in position to trip any selector brushy 
two trip magnets are necessary; one on each side of the multiple bank 
and these magnets are operated in multiple., 
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Associated with each bank of line finders are two trip cir¬ 
cuits, one for each sub-group of thirty in all. One group is called 
the "A* group, the other the *B" group. Sines but one line finder in 
a group serving three hundred lines can be started to oomplete a con¬ 
nection at a time, with the exception noted shove, several calls may 
originate while the start circuit is functioning and a brush is being 
tripped and soma means must be provided to allot the sequence, in 
which waiting calls are to be oompleted. This is accomplished by a 
rotary switch known as a "group” distributor^ 

Referring to schematic sketch #3, Vith the distributor 
brushes in the first position, if two or more calls are malting to be 
completed, one on a line the terminals of which are located in the 
first multiple bank, and the other on a line the terminals of which 
are located in tome other bank, the connection of the line appearing 
in the first multiple bank is the firet to be completed. Vhen the 
brushes have been tripped in making this connection, the distributor 
brushes are advanced to the next position, giving the preference to 
any calls that may be waiting in the second multiple bank, tor ex¬ 
ample, assume a call is originated on a line the terminals of which 




are in the third multiple tank, and the distributor brushes are in 

the third position, as the subscriber lifts the receiver from the hook; 
the line relay operates,, closing a circuit through the trip relay of 
the corresponding sub-group.. The operation of the trip relay closes 
a circuit to operate the trip magnet and start relay of the starting 
circuit. The operation of the start relay causes an idle selector to 
start hunting for the terminals of the line. 

If the brushes of the group distributor happen to be on pos- 
ition three, the circuit through the start relay would be as follower 
from ground through six hundred ohm winding of #5 trip relay, contacts 
of #4 trip relay contacts of #3 trip relay, contacts of group distrib¬ 
utor in position 3, start relay battery* 

However e if a call is also waiting on a line in the third 
bank, the #3 trip relay would operate and close the circuit of the 
start relay and open the circuit of the other trip relays and all 
other calls would be held up until the brush of the line finder start® 
ed up to find the terminals of the line has been tripped. After the 
brush has been tripped,, the brushes of the distributor are advanced 
to the next position„ giving preference to any calls that may be wait® 
ing in that multiple bank* 

This group distributor switch is provided with two arcs as 
indicated in the sketch, one arc for the "A* group and one for the 
group. But whether call is completed to "A* or "B" group the se¬ 
lector advances both brushes to the next position; there being but 
one stepping magnet common to both start circuits. 

In order to distribute the load evenly over all the line 
finders of the sub-groups, a selector distributing switch is provid¬ 
ed for each sub-group of line findere. Referring to fundsmental 


sketch #4. the operation of this switch oen be traced* 

When the S.T.A. relay i» operated (start relay circuit), it 
closes a circuit to operate the 1,7. (Line Finder) Belay. The oircuit 
is from ground at front contact of ST At back contact of 0. A c back con- 
tfet of C through Jack, normal contacts of A-l arc, back contacts of 
H.B. relay #1 to battery in winding of 1.7. r«tey. The operation of 
tho 1.7, relay in turn closes a circuit to operate the GoA relay. 
Operation of 6.A. relay closes a ciroult to energise the stepping mag¬ 
net of the A-A arcs, and when starting circuit is released the switch 
advances one step or in position to assign line finder #2. This circuit 
is from ground at front contact of the S.T.A. relay, front contact of 
the ff A. relay #1 oentact of A 3 arc to battery on winding of STP-A 
Magneto Release of 8TA relay in start circuit opens this circuit and 
release of STP-A magnet advances the switch. 

If a line finder on whose terminals the switch stops are busy, 
not having been released by a previous call, its M.B- relay will be 
eperated. The next call will then be routed through its front contact 

i 

to the next line finder. If that is also busy ; it will be routed 
through its front oontact to the next M.B. and so on until a non-busy 
line finder is found. 

When the brushes of the A-l arc have covered the terminals 
of its working line finders, the leads are transferred to the brushes 
of the A-4 are in the following manner* 

The brushes of the A-l, 2 and 3 arcs are set at an angle of 
180 degrees to the brushes of tho A-4, 5 and 6 arcs so that when 
brushes of the 1 ; 2 and 3 are wiping their terminals, those of the 
A-4, 5 and 6 are not engaged. The vacant terminals of the A-2 and 
A-5 arcs are bridged and connected to ground. This closes a circuit 

»v 
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ai, which time the brushes of the arcs 4, 5 and 6 are in the position 
to assign the first Une finder in their hank. This arrangement gives 
one rotary switch a capacity of forty line finders 

If all line finders in Group A are busy the next call from 
the A group will he transferred to the line finders of the B group. 

This is accomplished hy operation of the C.A. relay, which operates 
from ground through the chain contacts of all the M.B. relays of the 
A group (operated) and transfers the leads to the S.T.P.B. relay, and 
to its associated line finders of the B group. This is accomplished 
in the following manner referring to schematic sketch #5 on this sub¬ 
ject. When the C.A. relay operates, it changes the routing of the 
lead from the T.R. relay to operate the 8 0 A. x*lay. Take ground from 
winding of the T.R. relay in a trip circuit through front contact of 
T.R. relay,hack contact of C relay, and operated contacts of the C.A. 
relay hack contacts of S.B. relay in B start circuit, through the 
winding of the S.A. relay in the A start oircuit to battery. This cir¬ 
cuit operates the S.A. relay. The operation of the S.A. closes a cir¬ 
cuit te operate the S.T.B. relay ground, hack contact of C.B. relay 
B start circuit front contact of S.A. relay and winding of S.T.B. 
relay to battery. Operation of S.T.B. relay functions to start a 
line finder in the B group hunting the terminals of the multiple to 
find the sub of the A group originating the call. 

A similar circuit is established when all the line finders 
in the B group are busy. 

Zf all the line finders in both groups are busy, a circuit 
is dosed to operate the message register and record the overflow 
condition. Ground front contact of operated C.A. relay through the 
front contact of the S.B. relay through winding of MR, to battery 
This circuit depends on the operation of overflow relay S,A. or 3 B 







when both C.Ao end C.B. relays are operated. 

powdjuodital opbra no* o* ccagigTs CAiff y&ffi 
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When a subscriber removes his reoeirer from the hook, the 
l relay is operated orer a oircuit from ground at the contact of the 
cut-off relay marked C.O. through subs loop to the back contact of 
the C.O. relay through winding of the 1 relay to battery. The oper¬ 
ation of the I relay closes a circuit from ground at its front con¬ 
tact through the winding of the trip relay, td battery on the back 
contacts of the 3.T.P. magnet. The operation of the trip relay clos¬ 
es a oirouit from ground at its front contacts through the winding 
of the trip magnet to battery, operating the trip mngnet and plac¬ 
ing trip fingera in position to trip the selector or line finder to 
start. Operation of the trip relay also closes a circuit from 
ground at front oontaot of the l relay through the second winding 
ef the T rally front oontaot of the T relay contacts of the bank dia- 
tributor switch and winding of the start relay to battery, operating 
the start relay. The wperatien ef the start relay closes a oirouit 
from ground at its front contact through the winding of the STP mag¬ 
net ef the greup distributer and nelds it ensrgisedc It alee closes 
a oirouit from ground at ite front oontaot through the line finder 
diitritutor switch, the back contact of the II.B» relay, the winding 
of the T or I.F. relay to battery operating the I.P. relay. The 
operation of the 1.?. relay closes a looking circuit for the t.Po by 
ground from the beck contact of the ft (Hunting! relay, winding of 
I.F. relay, front contact of I„P. reX^r second Winding of !.*• relay 
to battery. Xts operation also closes a circuit from ground at the 
brush of the H Commutator (which le grounded at all times) front elm 
tact of the I.P, relay and the winding of the updriwt clutch magnet 







This causes the associated line fiader to travel upward la search of 
the lias terminals originating the callc The ground from the 1 com- 
mutator also operates the C«L relay, (cut in) in the district circuit. 
Ground N commutator front contact of L<7. relay p hack contact of E re¬ 
lay winding of C.l relay to battery. As the selector travels up, the 
brush of the M commutator makes contact with the M segment and operates 
the * relay t hut a holding circuit is established for the District C.I, 
relay from the test wire of bupy senders front contact of C.I. relay 
Cam S winding of C.I. to battery. The 8TP magnet of the sender select¬ 
or is then energised from ground at the front contact of the C.S. relay 
winding of STP front contact of STP to battery* As this circuit is 
••If.interrupting the sender selector switch will continue to wipe the 
terminals of the sender selector switch until it finds a non-busy send¬ 
er at which terminal the test wire will be open and the C.I. reley will 
release in turn releasing the STP magnet and stopping the selector 
switch on the terminals ef the non-busy sender 0 

The operation of the B relay alse closes a circuit ts operate 
the M.B. relay from ground at its frsnt contacts, winding of K.B. to 

battery, this makes the line finddr test busy to other start circuits 
and opens the operating winding of the I.F. relay 6 but the L.F. is 

held over its locking circuit to ground at the back contact of tae H 
relay and will be held up until the operation of the H relay. As tha 
selector moves up the brush being tripped, its hunting brush makes con¬ 
tact with the H terminals of the multiple bank c all of which will be 
open except the one which originated the call. This terminal nixi have 
battery from the back contact of the C.O. relay, front contact of the I 
relay to the H terminal of the multiple bank. Ihen the line finder 
leaches this terminal a cirouit is closed to operate the H relay- 
ground from winding of *H" relay* through the "H" brush of tha 
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the line finder through the H terminal of the line, front contact of 
1. relay to battery on back contact of the C,0. relay Tne operation 
of the H relay opens the holding circuit of the l.F, relay and it re¬ 
leasee in turn opening tne circuit of the up-drive clutch which atop* 
the line finder on the terminals of the busy line. The release of the 
I.P» relay closes a circuit to operate the 8.1. (sleeve) relay in the 
district circuit. Ground from back contact of the l.F. front contact 
of S relay to battery on winding of the S.l, relay. The operation of 
the 3.1. relay closes two circuits one to operate the C,0- relay, ground 
winding of C.O. over the eleeve wire to battery on front contact of 
S.l operates the C.O. relay which releases the L relay. Release of 
I relay releases the trip circuit The operation of the C.O. relay 
also takes the battery off the hunting terminal so it will not be eeiz. 
ad by another line finder. The other funotion of the S.L. relay was 
to operate the District I relay, ground front contact of the S.l re~ 
lay Cam R winding of the 1 relay to battery. Operation of L relay 
closes a circuit to operate the sequence switch magnet and advance 
the distric* sequence switch to position 2. 

In position 2 a local circuit is closed to operate the dis¬ 
trict Col. relay battery fron winding of the C.I. rexay cam I to U to 
ground. The T relay in the sender oontrol oircuit battery from wind¬ 
ing of the T relay front contact of T relay, back contact of O.H. re¬ 
lay, back contact,, back contact of M.B. relay through test arc, front 
contact of C.l. relay to ground at S cam, The O.K relay in the 
sender control then operates battery winding of Odio to ground at 
front oontact of T relay The T relay is then held up by a circuit 
battery through winding of T, front contact of T, back contact of T-l 
back contact of M B. test arc, frsnt contact of C,I. to ground at S 






cm Sfce s.B. relay then aperates m a circuit, mattery winding of 
S.B. frent contact sf O.N. te ground at back @©nt&@t ©f M,B. relay 

¥he operation of these relays make the sender test busy to other send¬ 
er selectors. The operation of the district C.I, relay closes the 
leads T.R., Ri. AND F.T. through to the sender and connects the 1 re- 
lay across the line. 

The fundamental registration and translation eircuit has been 
covered in Lesson No. 6, So are will assume at this point that all the 
registers have been set and the translator switch stopped with the 
senders in position to make the district brush selection. 

The fundamental selecting eircuit is used to control the 
brush and group selections on the dietriot, office and incoming se¬ 
lector frames and the brush, the group, and the individual line se¬ 
lectors on the final selector frame. Th@ operation of the circuit 
is the same for making any one of the selections and the same equip¬ 
ment in the sender is used in all selections; that is, the stepping 
relay fend the counting relays are used for making one selection, then 
released; and when the sender sequent® switch reaches the next select¬ 
ing position, are again used for making the selection. 

For the operation of this oiroult see Lesson Ho.5. 

In central offices whose trunk capacity does not exceed the 
available trunk capacity of the district frame, office frames will not 
be used. To take care of the selection an arc SnK.O. (skip office) is 
connected in the translator olrouit to the incoming brush selecting 
position. This is accomplished by holding the eounting relays operat¬ 
ed through the SKO arc and thus providing a circuit for the sender fi 
magnet (sequence) switch to advance t® the incoming brush selacting 
position. Selection ©f group ©gad brush ia the iac@aii*g frame have 



he®n covered in & previous loosen. so we will pss© t@ the final @©~ 
leeiions ©ad ringing of called subs, bell »«*»» busy *»»<& to »® 

to oall lag sub, if called line is busy a 

The final selecter upon testing a subs line gets infer- 
mat lion as to how to proceed by the condition that it finds on the 
sleere contact of the line. Upon testing a line not forming one of 
a P.B.X. group c it must be told whether the line is busy in order 
t® knew what to do nest. . If the lia® is idle it must s®i»® it. mak¬ 
ing it busy to other calls, and then complete the talking circuit. 

If the line ie busy it must drop the line promptly end send the 

busy signal bach. 

In case of the last line of aP.B J. group, the final se¬ 
lector must proceed Just as outlined shore for a lino not femlng 

one of a group of P.B.X. linos. The last line of a P.B.X. group is 

therefore wired as an individual line. 

In caao of any P . B.X. line except the last one, on the other 

hand, if the selector finds this line busy, it must act differently, 
namely, hunt farther for an idle line. The sleeves of such lines are 
therefore wired differently in order t© ellow th® final selector t® 
distinguish them. Th® condition® ©a the sleeve are shown m sketch 
accompanying In case of a direct lin® or last line of a PBX group, 
the sleeve terminal in the final multiple is wired to ground through 
both windings of the cut-off relay, but in case of the PBX lin® other 
than the last of the group to ground through th® low winding of the 
cut-off relay only. 

®n the direct line of th© last lin© ®f &FBX gswm that i® 
*tt®y, th© ©!©©v® terminal of the final Multiple is ©snnooted *• 
battery at th® district sclestor through a S3® ®h® resist®a@© and is 
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connected t© ground through the 2000 oh® and 200 oh® winding® of tha 
cut-off relay in series. 

On a line of a P.B-X, group other than the last, that ie 
busy, the sleeve terminal is conneoted to battery at the district 
through a 320 oh® resistance and to ground through the 100 oh® wind® 

ins o? the out-off relay only. 

The marginal relay in the final oirouit marked PBX on the 
drawing is so adjusted that it will operate when the selector makes 
contact with the sleeve terminal of a busy direot line or last line 
of PBX group; but will not operate when the connection is made with 
the si sere of a busy line of a PBX group other than the last one. 

This is due to the difference in resistance of the C.O. relay- 

W*MM 

It the line selected is idle the final test circuit does 
not obtain battery from the sleeve of the terminal and the X. relay 
releases. This makes the multiple terminal of the aeleoted line 
test busy to other selectors and advance the sequence switch of the 
final selector to the talking position? 

In case of a busy direct line or busy last trunk of a PBX 
the 1 relay receives enough current to hold the X relay and operate 
the PBX relay. This causes the final to be released and the busy 
signal sent to the calling subscriber. If the terminal selected is 
that of a PBX other than the last trunk and is busy, the 1 relay 
and the PBX relay receive current only enough to hold the X relay 
but not to operate the PBX. With this condition a trunk-hunting cir¬ 
cuit is established and an idle line is hunted in the seme manner 
as for other selectors. The X relay releases if an idle trunk is 
found and the multiple terminals are made busy and the final sa« 



2.seter advances t© the talking position. 

M ®XX trunks srs busy, ©a reaching the last trunk tbs E.BoX. 
rsi«y i» operated and functions t© ©end th© busy sign®! t® th© ©ailing 
@mb. 

When the selection has been made ©n the final frame ths 

sessddr is released'and is available for another ©all. 


It it assumed that groups 0 & 2 on the incoming frame are 
eonneoted to final frames t© which “one ring stations® are located 
and that groups X & ® ar@ connected to final frffim©s 0 to which the 
etw® ring station®® are connected. Tbu@ e it will he seen that all 
the numbers in the 0 ft 2 groups the ringing circuit must he to the 
one hell lead, ®nd if in groups 1 ft 3, to the two ring interrupter. 
This is accomplished by either stopping the sequence switch in pos¬ 
ition 13 s the position when the one ring interrupter is connected 
t© the line at the 3 @«® iaeoiaiaig or advancing the sequence switch 
to position 10, which connects the two ring lead to th@ line at the 
ease Cam. 

0PBRATX0H POE OBI BIBQ GOBI . 

$&th the incoming sequence switch in position X@ 0 t© which 
position it was advanced when the trunk to the final selector was se¬ 
lected, a circuit is dosed to operate the incoming k relay. This 
circuit includes the winding of the C.S. relay in the district circuit 
hut it does not operate as it is of the polarised type and this ®ir» 
cult passes through its winding opposite to that which operates it. 
Thi@ provides a circuit to operate the incoming & relay to ground at 
front ooatact of the £> reley. The B»2 relsy which eX@s®s the ringing 
leads t® the line is then operated by a circuit througi its winding 
t© ground in front contact of the & relay c Operation of the re- 









Say also closes % circuit t® send the s©quen®@ switch to position 11> 
ground from contact of R-S to the winding of the B ®*gn®t to battery. 
Positions 11 and 13 arc by passed at the cam k the sequence switch ®d- 
vi pc ts through these positions to 13, one ring* 

Sf the select!®®® had been in the group© 1 or 3 th@ P com- 
nsatator would have been grounded and would hare provided © oircuit t© 
adv an ce the sequence switch to position 14, and the circuit to ground 
at the front contact of the R«3 relay would advfence it t® position 15 
in which position the two ring interrupter would have been closed to 
the line circuit. 

With ground on the £ commutator, as ths sequence switch 
passes position 11-3/4, ths B-2 relay is shunted out and it release®. 
Shun t oircuit battery resistance Cma 0 ground at P Cass. In position 
13 a circuit i® closed to advance the sequence switch tc position 14, 
battery winding ©f R magnet Cm 0 to ground en P commutator. In pos¬ 
ition 14 a oircuit is closed to operate the R-3 relay a second time r 
Battery through resistance bach contaot of E-l winding of R-3 Cam B» 
Cam P through the 40 watt 600 lamp te the P V interrupted ground. 

The R-2 relay looks through its front contact to the front contact 
of the 1 relay as beSora and oloses a eirouit to advance the sequence 
switch t® position 15 (2 bell choice). Battery winding of R t Cea B 
to ground at front contact of the R-2 relay. 

Ths relsass of ths R-2 relay by a shunt ts ths P commutator 
is designed te prevent any false 1 ring impulse to go out on the subs 
link 

The eirouit for ringing subs ball is ths sama in both eases. 

To assure the calling subscriber that the called number is 
bsing rung an induotlvs ringing tons is establlshsd by a oircuit from 


AA 



generator at S earn, winding of R-l relay- through a ©ondeaeor the 
front oontoot of the ®-2 relay over tbo tip of the lime to 4 & S wind¬ 
ing of the repeating coil to ground. 

W tern the sailed subscriber asasser® th® reley which is 
©@ere@© th® line in series with the riagi&g power 5 operates 
and functions to open the circuit of the B»2 reley which r ©2. ©esse and 
clcoec the talking leads through. Closing this circuit through oper¬ 
ates the C.S. relay (call supervisory) of the insetting circuit which 
fin tuna @@u©es ©poratiea of the C- S. & relay which revere*® the oir® 
ouit book to the district and operates the polarised C.S. relay in 
the distriot oireuit and operates the C.B. relay in the district. 
Operation of the C.H. relay makes circuit arrangement so that sub» 
eeribere will be charged for the call in ease of measured service 
or coin collect service. 

¥ha disconnection is controlled entirely by the calling 
subscriber and will be covered in subsequent lessons and methods of 
operations. 

Before the actual tracing of circuits ons oust familiarise 
themselves with the circuit oenventions which are illustrated in 
Sketch #10 e. 
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These questions are for the reader to use in testing his knowledge 
of the lesson« 

1- what follows when a receiver is removed from the switehhook? 

2- What dees each line finder consist eft 

3* Hew many lines does each line finder have access to? 

4- Hew many banks in a line finder frame? Hew many lines in a 
bank? How many lines in the frame? 

5- What is the capacity of a line finder frame as regards to 
selectors? 

6* How is brush selection made? 

7® If two calls originate simultaneously in any bank of terminals 
in the same sub-group c will they both receive service at the 
sane time? 

8 Define a sender selector*, 

$«* How many lines has a district selector access to? 

10- How is the multiple divided? 

11* How is selection made *»n thd district frame? 

12* What equipment has a district selector similar to an A board 
cord eireuit? 

3.3® What is sn office selector? Why used? 

14® What are the principal functions of a subscriber's sender? 

18® What are registers? How used? 

16- What is a translator? What is its purpose? 

17- What are counting relays? 

18- What is a class arc? 






19- lhat la the purpose of an incoming frame? 

20- What is a final frame? 

21- Describe in full line Finder Equipment, 

22- Describe a line Finder Commutator, 

23- What are start circuits? 

24- Describe the tripping mechanisms< 

2S° lhat is meant by group distribution? Ho© used? 
g@o all line fiadsr© are busy &a gp^oup what results? 

A2.@@ B group'? 

2?- What happens if line finders are busy in both groups? 

23- @ive the fundamental operations of a call from sechanioal 
to mechanical in your own words in a general, way. 

29- Describe the busy test on a final frame. 

SO- Discuss ringing the subscriber’s bell* 

S3.o Bow i® the disconnection controlled? 








LEFT SlOE 


fight side 


Schefie or 
C onrtEc x/ on 


LE550/1- *3 -SKETCH ES 


MACHINE SWITCHING SYSTEM 

PAVEL TYPE 

live nnDEP corrnuTATop 

L ESS on n O 7 - SKE TCH- 
















plant school 


SEATTLE WAGHIHGTCi: 


PASTEL MACHINE EQUIPMENT 
LESSON NO, II 


;• 


SUBJECT 

OPERATOR’3 CIRCUITS 










A" OPERATOR*3 CIRCUITS 


"A* Operator Key Sheet 
Manual Cord Circuit 
Outgoing Trunk 

Operator Dist.. A Sender Sel. 
"A" Supervisor Circuit 
Desk line 

Zero Operating Trunk 

Verifying Trunk 

Intercepted Blank 

Binal Trunk 

Blank Incoming Trunk 

Master Hinging Keys 

Auxiliary Signal & 

Night Alarm Cct. 


BS-226652 
38-226616 
BS -226 203 
3S-226S12 
BS-226204 
3S-226207 
BS» 226194 
BS-22695 

38-226196 
BS-226137 
BS-207789 


33-207826 







1BSS0N NOo 11 


ZSRO OPERATOR POSITIONS 


GgggRAL 

lo A suitable number of Manual positions will be installed 
ii* each panel office for completing such local calls as may he neces¬ 
sary due to the inability,, for any reason, of subscribers to complete 
such calls themselves. These positions will also be used for giving 
out such information as may be found necessary,, and for connecting 
subscribers through to certain central office desk operators which 
they will be instructed to call through the zero operator. 

2. Subscribers will obtAin connection with these positions 
by dialing zero. The word "Operator" will be written in the zero 
space of the dial as an aid to subscribers. The zero operator cun be 
called from the coin box stations in panel offices without depositing 
a coin. 

3 In certain offices, the three-slot prepayment coin bo* 
lines and the subscriber's lines from which toll calls are refused., 
will be terminated on regular subscriber's answering jacks at the 
zero positions. All call 3 originated on such lines will be handled 
manually by the zero operators., It will be necessary to deposit a 
coin to call the zero operator from these manual coin box lines. The 
automatic return of the coin, in case it is not collected or returned 
by the operator, is not provided for. 

TCgT BOARD RKJIPMEMT tSTtt SKETCH #l ) 

4„ 4. dial will be provided at each position. Regular "A* 
board equipment, consisting of a back and front row cf cords v.ith *? 















ooeiated supervisory signals will also be provided, The basic cord 
will be equipped with the automatic audible and flashing recall, Bach 
cord circuit will be equipped with coin collect and return keys. These 
keys will be of the plunger type. Immediately in front of these keye 
will be two double throw lever keys. Wiring will be provided for the 
installation, if required f of four master ringing keys of the plunger 
type to be looated in the right hand side of each position, 

5, The arrangement and operation of these keys will be as 

follows: 


Keys Per Cord Circuit 

0- Coin Return Key 
0” Coin Collect " 

A- Dialing Position Key (locking) 


B- Flashing position, wnen operated 

alone (non-locking) 
Ringing position when operated in 

connection with Master Keys. 

C- Listening position (locking) 

D- Ringing position to ring over trunks 
through special incoming se¬ 
lectors, xParty lines on a 
terminal per station basis) 
Non-locking. 

Master Rin^ln.r hey3 Per Position 

0- To ring back on individual lines and 
the first party of tv/o and 
four party lines. 

0- To ring back the second party of two 
and four party lines 


0- To ring back the fourth party of four 
party lines. 

C In order to ring back on an individual or party lint* It 


may be necessary to call 




the station to be called back. 











In completing i reverting call it will be necessary for the calling 
party to hang up while the zero operator rings the called station, 

7, For dialing, listening and ringing forward through the 
special incoming selectors the keys are operated as shown in para¬ 
graph Ho . 5, 

8,. A peg count register key will be provided on each pos¬ 
ition, 

FACE EQUIPMENT 

9c The following groups of trunks will terminate at the zer 
positions in answering Jacks with associated lamps, designation strip 
and number plates. 

North. Rainier and West 

Incoming Trunks 

(a) Flat rate and Message rate unlimited 

from District multiple. 

(b) One slot’ coin box unlimited from Dis¬ 

trict multiple. 

10e Calls for the zero operator originated on linns of the 
classes given under paragraph Ho. 9 will be routed over the eorre-sponu 
ing groups of trunks. 

SUBSCRIBER ANSWERING JACKS 

11, A few regular subscriber’s answering jacks (see para¬ 
graph 3) will be provided at the zero positions on which lines of the 
following classes will be terminated,* 

North. Rainier anu ITest 

a.) Miscellaneous 

( bJ Three slot prepayment coin box unlimited 

, c) Flat Rate refused Toll 

|d; Message Rate refused Toll 

;«) One slot coin box refused toll. 












(Notes Miscellaneous (a) for lines not otherwise pro¬ 
vided for, which it may he necessary to handle 
manually) o 

12- Calls on these manual llneB will he originated In the 
same manner as hy subscribers in manual offices; at the one slot and 
turee slot coin box manual lines, it will be necessary to deposit a 
coin to call the zero operator These calls will be handled manually 
by the zero operator. The lines will v however, bo connected to Pinal 
terminals and incoming oalls will be routed to them the same as to 
regular panel office stations. 

OUTGOING TRUNK HCIfiPU! 

13o An outgoing trunk multiple, common to the zero and inter 
cepting operators, will be provided to which will be connected trunks 
of the following type- 

(a) A group of dialing trunks, common to all pos¬ 
itions, and terminating on operator’s District 
Selectors, 


(c) A group of dialing trunks, common to all pos¬ 
itions and terminating or. Special Incoming Se¬ 
lectors 

These special incoming selectors will be wired 
so tu.at if tha “No Test" key is operated the 
final selector will go in. ever the busy test 
The ringing will not start until the operator 
operates the ringing key 

(c) Automatic signal trunks t© various desks such 
as Cx*ief Operator, repair - clerk’s desk, etc 


(d) Automatic signal trunks to toll recording pos¬ 
itrons 

1, To Pan,Co. particular person record¬ 
ing positions. 

2 > r 7.1. D, Co “ " “ 
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METHOD OF OPERATION 

(Call not completed. See method of operation 1-2-3). 

GENERAL 

rnmmmmmmmmamm 

14. Panel office subscribers who desire to give "lly bell 
rang" reports or to obtain information to assist them in completing 
calls, will dial the zero operator. The zero operator will plug in¬ 
to the answering jack of the trunk selected with the back cord (as in 
manual practice) „ and give the desired information. The arrangement 
of the equipment will be such that the call will not be registered if 
the call is from message rate line, whin the calling party hangs up. 

If the call is x'rom a coin box line the operator will depress the re¬ 
turn key; if she fails to return coin, it will be returned automatic¬ 
ally when the calling party hangs up and the operator disconnects:. 
LOCAL CALLS 

15c Zero operators receiving calls from panel office sub¬ 
scribers for a local number will make a reasonable effort to have the 
subscriber complete the call himself but failing in this, the operat- 
or will connect the front cord of the pair used to the jack of an idle 
dialing trunk terminating in a District Selector, operate the dialing 
*:ey and then dial the number desired., The connection is handled exact¬ 
ly the same as calls dialed by subscribers, except that the "A" oper¬ 
ator supervisee the call, 

16. It is expected that there will not be many calls complet¬ 
ed through the zero positions and there probably will be no eerious 
objection to letting the few from message rate stations go through 
. ree, as she operator will not know whether calling station is on a 
flat rate o? » message rate line. 














0# calls fe * ' r • '1 numb ars received *y*r the llcnual 
subscriber-» ... .a«a mentioned under paragraph So, 11, the aero operat¬ 
or will plug in, answer and take the order is the ®sace way as done 
by •A 11 operators end will follow * A* operating Betheas with regard 
to ticketing on maesage rate lines and collecting or refunding the 
coin on coin bo* lines. The operators will complete such calls over 
dialing trunks terminating on the aero operator District Pram#. 

16. Calls for the Chief Operator, Complaint Desk or Opera! 
or, Wire Chief, Chief Switchman and liepair Clerk, will be completed 
by the aero operator directly in the outgoing trunk multiple of the 
automatic signal trunks extending to the desks. On calls for ’•Infor¬ 
mation*, the aero operator will dial the regular code for "Information* 

19, Where it is necessary to call two station# by dialing 
and then establishing * connection between them, as in a delayed call, 
the aero operator will dial both station* in the regular way, culling 
one of the etvtiona with the front cord of one pair and the other with 
the front eord of the other pair. *»h«n ready to connect the stations 
together, tii* operator will plug the back of the pair on which sttticn 
held into an adjacent isultiple of th* jack on which station (b) 
is held. The front cord of the pair ueed in dialing station (b) can 
then be taken down without losing the connection to that station, 
log o r>I3?AftC!I 'HII3 

£0. It the zero operator receives a o *11 frew a subscriber 
entitled to toll oerrld# or loftg Distance and he refuses to dial the 
oorresponding code After bains raquestad to do ao, she sill connect 
nira to the proper recording board by means of the recorcing trunk* 




mentioned in paragraph 13 (d), 

21- Should a call he from a refused toll subscriber for 
long distance, she will notify him that toll connection cannot he 
made from that station. If he states that he desires to place a col¬ 
lect call or toat he has been requested to call a certain operator 
she ffill call proper recording operator using a split connection t 
and notify recording operator that the call is from a refused toll 
station, and then connect the party to the toll operator 

22. If a call is received from a three slot coin box line 
for long Distance, the zero operator will advise the recording oper¬ 
ator as to the class of 1 inr calling before connecting the calling 
party. 


23. Tne zero operator will receive direct supervision from 
the calling station on all classes of calls. On calls from all class¬ 
es of panel office stations the disconnection of the calling line will 
he controlled hy the comb * nation of tne switchhook at the calling 
station >*nci the cord of the operator.. 


2A On calls to numbers in panel offices or in manual of- 
ft s equipped with call indicator B positions tne zero operator will 
obtain direct supervision on the called station, if that station is 
o*»e to wnich cal 1 a are ordinarily charged for, when mads from a mes¬ 
sage rate or coin box line, If calls to the called number are free, 
the zero operator will not receive direct supervision but the front 
supervisory lenqp will continue to burn during the conversation the 
r*Mile as if the call eto.t5.cn were being rung. 


inui 


25. On calls to cuny lines in manual offices reached over 
cator trunV«», and on calls to busy lines in panel office's 





the front, supervisory lamp of the zero operator will} flash and the 
Sailing party will hear the busy tone, 

26, On calls to manual offices, the call indicator trunks 
which are routed by the *B" operator to the Intercepting, trouble or 
Rural positions* the front supervisory lamp of the zero operator will 
not be retired by the answer of the operator at such positions. This 
will make it necessary for the zero operator to supervise oareflully 

on calls from coin box lines in order that she may know whether the de¬ 
posited coin should be returned or collected, 

27. On calls to central office desks coapletgd by the zero 
operator over outgoing automatic signal trunks, the zero operator will 
obtain direct supervision on the called desk operator, 

26c On calls to toll recording positions completed by the 
zero operator over outgoing automatic signal recording trunks, the 
zero operator will obtain direct supervision on the recording operat¬ 
or. 

29, Subscribers in a panel office desiring to have a cut-off 
restored or a "Busy* or Ton* t Answer" condition verified will call tne 
zero operator. In case the call i-c for a number in smother office, 

the zero operator will call ti*e intercepting operator in tnst office, 
who will give her the status of called number If the intercepting 
operator obtains the desired numbef ahe will connect it to the trunk 
of the zero operator vn; will complete the call to the calling sub- 
s c v ib er 

30. If call is for a number in h-r office, the zero oper- 
•S- o’* wril consult her condensed numerical record to find out whether 




the called numb er is one of an associated P.B.X. group and will then 
proceed ae described in the following paragraphs. 

31. If the called number is one of an associated group, 
she will connect the front cord of an idle pair to the jack of an 
idle dialing trunk terminating in the District Selector of her office 
operate the dialing key and then dial the lowest number of the group 
including the offioe designation. If the busy signal is received she 
will release the trunk and advise the calling party that all trunks 
in the group sure busy. If the busy signal is not received she will 
be connected to the called number and when the called party answers 
the operator will connect him to the oalling party. 

32. If the called matter is not one of an associated group 
the operator will connect the front cord of an idle pair to the jack 
of an idle trunk terminating in one of the Special Inooming Selectors. 
Operate the dial key and the *Bo Test" key and then dial four digits, 
(omitting the offioe designation) of the called nuioherc The Zero and 
Intercepting operator's sender works in conjunction with the special 
incoming selector and the switching mechanism will establish a con¬ 
nection to the number, regardless of whether or not it is busy, (as the 
operation of a H.T. key allows the selector to stop on the terminals 

of the line called in case it is busy), but ringing will not start 
automatically. The operator will supervise and if a conversation is 
heard, she will determine what action is to be taken. If no conver¬ 
sation is heard, she will challenge. If the line ie not in use she 
will operate her ringing key. If the oailed party answers after a 
suitable explanation, she will oonnect him tb the oalling party. 














k certain number of switchboard positions will be provided 
in panel offices, l® which will be e®nn®eied call® for numbers which, 
ar® affected by irregular conditions, eueh as changed or di®e@®n®ct- 
ed numbers or numbers the calls for which are being temporarily trans¬ 
ferred, At all offices, except Main and Slliott, the intercepting 
positions will be in line with the aero positions. 

KSfSOAHB SaffOTOBlT 

llMlirrw Mil --r-rrrr-^ 

The keyboard eqpaig®*at on th®s© positions will be the same 
as that on the zero positions, except that at the first two intercept¬ 
ing positions at Main, a smaller number ©f cords will be provided and 
the coin collect and return keye will b@ omitted, $h@ flashing keys 
will enable the intercepting operator t© flash in manual operators, 
since the front supervisory signal on these operators 0 cord circuit® 
will not be retired by the answer ©f the intercepting operator. 


A number of trunks from the ini@r-medi®>i@ fram® will termin¬ 
ate in answering jacks, with associated lamp®, designation strips and 
number plates on the intercepting operators 9 position®. All final ter 
minala to which calls ere to be intercepted will b® connected to th@se 
trunks. Also certain final terminal® over which calls fresa other ©per 
ators will regularly be routed will be competed to certain of these 
trunks to these answering jack®, Th® outgoing trunk Jacks appearing 


- 10 - 











in front of the zero operators will be extended through the intercept 
ing operators 9 positions„ 

MSTHQ5 OF QB'ERATSQSI 
GSSSSU& 

If the call® t® a station ar® t® be intercepted, the frame 
man will connect by suitable means at the intermediate distributing 
frame, the terminals of this line t© a trunk terminating in as answer¬ 
ing jack in front of the intercepting operator, it the station eo con¬ 
nected is called, the call will be routed t© the intercepting position 
ever this trunk and the associated line lamp will be lighted, 

She different type of calls wnich rill be received will be 
handled as follows: 

( a) Changed and discontinued numbers will in general, be 
connected to individual trunks, unless abnormal conditions cause the 
number of lines of this character t® exceed the number of trunks pro¬ 
vided, in which ease two or more of these linss may be connected to 
one of these trunks. The intercepting operator on receiving a call 
on one of these trunks, will ascertain the status of the called line 
from the information shown on the nusiber plate and designation strip, 
or if this is insufficient, from her numerical records. She will then 
advise the calling subscriber or the calling operator (as the case 
may be) of the status of the called line, and request the subscriber 
or operator to take the proper action toward completing the call, if it 
is one that can be completed. If the intercepting operator disconnects 
from the trunk while the calling subscriber or operator is still con¬ 
nected to the trunk, the line signal on this trunk will not re-light. 
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(b) If the intercepting #pnter ©a receiving a call on mi* 

©f the®# tsm^ss, find® fr@s» the designation ®r reeorde that the call 
1© for a ttpporeriSy transferred issnfeei , » er fear * list ®® which the 
service it being inttroepied ©a aceeuat ®f dlmt«fy error, @r for 
other reason*, she will advise the ©ailing party of the temporary rasa- 
her of the sailed party and request hi* to ©all this twerasy cumber. 

(e) Vacant lines will, in general, he grouped and connected 
to one ©r acre of the trunks appearing in front ©f the intercepting 
operator. Where a complete group of one hundred consecutive numbers 
I© vacant or several euoh group© are vacant, they may he connected t© 
one trunk, the designation etrip shove the answering jack showing the 
group number. Scattered vacant numbers may he connected to certain 
answering jacks provided for, to individual trunks. Blank oholoes will 
ha ©onneetad t© certain answering jacks provided for that purpose. 

If the intercepting operator receives a call on one of these trunks 
and finds from the designation etrip, or from her records, that the 
oall is for a vacant line, or a blank choioa, she will so advise the 
calling party and if necessary, connect the calling party with the 
Information Bask. 

BgsTOBiao eof-am amp rmimno «bu3y* akp «pcm’t amsvbb* repays 

If the intercepting operator reoelve* a out*off report from 
an operator or supervisor, or a request for the verification ©f a 
*Buay” er *Boa v t An*war" condition, she will consult the condensed 
numerical record in order to find out whether the called number is 
one of an associated P.B.X. group; and will then proceed, ae outlined 
for the sero operator, to obtain the desired number. 8he will, how- 
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ever, be dealing with a calling operator, instead of a Calling sub¬ 
scriber „ If a call in connection with a cut-off is received from a 
toll operator, the intercepting operator, after obtaining connection 
with the desired number, will request the subscriber to hang up and 
will then advise the toll operator, flashing her in, if necessary, 
that the line is avail shift. 

At the time of the cut-over there may be a need of a few 
additional positions for intercepting operators. In offices where 
cordless "B" boards are in operation, the calls for stations in her 
office will be set up by the cordless •B* operator by an order over a 
call wire by the intercepting operator. The Cordless operator 
will assign trunks which terminate in a im^ltiple before the inter¬ 
cepting operator. 

BIAWK nrCOMIKG TRCBK CIBCUIT PROM IRCQMIIIO FRAMES (See D-153-23S197; 

These trunks efctend from the Incoming Frame multiple bank 
to the Intercepting Operator positions ar*u terminate on a-rowering 
Jacks, Where a complete group of five hundred consecutive numbers is 
vacant they may be connected to a Blank Incoming trunk When ths 
selector on any incou&ing frame is moved to a blank choice. t*,e I re¬ 
lay in the txunk to the intercepting operator position is operated, 
which in turn operates the sequence switch, the R.D. relay operates 
through low speed interrupter. The R.D. relay is held operated al¬ 
lowing the T.K relay to operate. Aa the R.D- Relay releases at t*.e 
opening of interrupter, its back contact closes a circuit to operate 
C.O. relay which in turn closes a circuit to light answering jack 
lamp of this trunk. At tne operation of the C.O. relay, the I. rel*$/ 
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la released, Th# intercepting operator plugs into trunk. This action 
operates the sleeve relay (SI.), extinguishing the laisp; m the removal 
*f plug from trunk jack the S£ relay will remain operated until the 
incoming frame sequence switch advances removing ground from sleeve 
which releases fX rslay. 


VOLTitgm SORB 

For verifying *Don 9 i Answer" reports a single ended volt- 
meter cord is provided, usually at only one of the positions (Inter¬ 
cepting). It is equipped with a supervisory lamp and two keys, (a) 
Reversing Key and (b) listening In key. 


COIN COXXBCT OR COIR RSLBAB3 

If the call is from a coin service line and is completed 

by sero operator, she will depress the coin collect key. 

X 110 volt battery through lea© CC relay cunt 2 . 0 * of koy 
♦contact fHP relay to tip of line, at the depression of Q C k*/. 

*raP relay contact of C C otey operate* the £2U? relay cas¬ 
ting off repeating coil and other circuits at the operation of the 
CC relay the coin lamp is lighted as in manual practice. 

For coin release t&c same circuit functions take place 
except battery is sent out over the tip of line at depression of CR 


key. 

There is a position register circuit connected with the CC 
key which operates a message register relay and lights an associated 
pilot light. 


coin 


if 


Tn case the sero operator fails to 

one was d e; a* It ed it will be ret imed 


collect or return the 
autonat ically wnen the 
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calling party hangs up and the zero operator disconnects. 

ffee flash relay (VL) is operated hy the Answer Cord ring 
in^ key which operates Ft relay wniefc in turn holds other relays in 
circuits operated during flashing period. 
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METHOD 0? QPJEKATIOy OF A CAII TO TH5 ZERO OPERATOR (FIAT RATE) 

TRtTWK CIRCUIT "88-2263.94 - CORD CIRCUIT SS-236618 

The district sequence switch is in position 13 awaiting 
operator, at this time a circuit is established from battery at and 
through the I relay, baok contact of the CO relay, tip side of the 
line, E cam (Diet) #4 arid #3 repeating coil, V cam winding of the CS 
relay (CS doeB not operate), X cam, #8 and #7 repeating coil, 6 cam, 
ring side of the l ine, back contact of CO relay, winding of I relay 
to ground. 

The X, relay operates, which closes a circuit from battery 
through the TB relay, front contact of the I- relay to ground, Operat 
ing the TB relay the calling subscriber receives ringing tone. 

The operation of the I relay also lights the trunk lamp. 

T.ne zero operator inserts answering cord into trunk jack, 
which operates the MGA, 8XA and CO relays, taking battery through the 
winding of the MGA relay through the winding of the 8XA relay, sleeve 
of cord, sleeve of jack, winding of the CO relay to ground. Releas¬ 
ing the I and TB relays also extinguishing the trunk lamp. 

The operation of the UGA relay closes a circuit to operate 
the SA relay. Taking battery from and through the winding of the SA 
RETAY front contact of the MGA relay, through #6 and #5 of the re¬ 
peating coil over tho ring side of cord and line, through the sub¬ 
scriber^ station over the tip side of the line #2 and #1 of the re¬ 
routing coil to ground at the MGA relay. On the above circuit the 
CS relay in the Dist, operated moving the district Sequence Switch 
*.it position #14 (Talking to Operator) In passing position the 
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CS relay releases, ¥he supervision is controlled by the £er© Oper¬ 
ators Cord Circuity the repeating coin in the Mat. ia not used. 

f’he supervisory lamp on the oord circuit is shunted out 
hy the operation cf the SA r-alay „ the shunt path ia from battery 
at the back oontaot of the 5*8-3. relay, the winding of the 18 relay 
hack contact, of the 2 relay, hack contact of the TO relay, front con¬ 
tact of the 8A relay, hack contact of the TO relay, 402 resistance, 
IgO® resistance, front contact of $2A relay to ground. Thor® is ala© 
a "buzzer circuit and interrupter flash in connection with this circuit 
£er© Operator throws listening key, operating 2> relay battery through 
the winding of the 2. relay to key contact to ground. 

¥he operation of the 2- relay closes a circuit to operate 
the SO relay. Taking battery through the winding of the SO,relay, 
front contact of the 2. relay* front contact of the MOA reiser, to 
front contact of the SLA to ground, fhe GO relay looks through its 
own front contact. 

?he operation of the CO relay closes a circuit to operate 
the t relay which cuts in the zero operator’s set and also closes a 
circuit to operate the TO relay. Sattery through the winding of the 
relay t contacts of the listening key, front contact of the GO re¬ 
lay to ground, ¥h@ TO relay operation shunts out supervisory cord 
laffi? through its 40- winding, and locks up on its own front contact 
0a calls earning into the 2ero Operator from the Incoming 
frame where ringing power is used, the cord circuit ia arranged to 
trip the ringing relays at the incoming frame in a case of failure, 
etc. from the operation of the TR„, 6,, 6-1 and TSP relay Wow the 
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Zero Operator talks to the subscriber and gives him th« information 
required;if this satisfies subscriber, he hangs up and the apparatus 
at the mechanical office is returned t© normal. If the condition re~ 
quires the Zero Operator to complete a connection for the subscriber 
she will insert the calling cord plug into the outgoing trunk jack. 
Operate the dial key„ the HOC and SIC relays wil 1 operate from a cir¬ 
cuit of battery* winding M6C relay, winding SLA relay to sleeve ©f 
jack through 37 s resistance to ground- On receiving dial tone the 
Zero Operator will dial the desired number, Release the dial key, 
which will allow battery and ground to be placed on the ring and tip 
of line the cor* supervisory 1 ajp will burn, battery from lamp back 
contact of SG-i relay, back contact of the SC relay to ground at the 
front contact of the SLC relay. When the called subscriber answers 
the SC-1 relay op^^tes, opening the leap circuit. 

On cal/W to desks, or on lines where the sleeve resistance 
is 500 ohm the 2£GC relay does not operate, In the calling cord circuit 
the SC relay controls the supervisory lamp.Xt is a polarized relay. 

RT.A21K CHOICE TflgRK CIRCUIT - 13.226197 

When the incoming sequence switch is in position 13 (Rang- 
; u c- and Talking) a circuit i* closed to ring up the I relay in the 
■o^aiik Incoming Trunk Circuit. Its operation closes a circuit to 
-'ci ate the sequence switch of trunk circuit, mo-ving it from #1 pos¬ 
ition to position. At the same time the I relay operated it clos¬ 

ed 3 circuit to opefate the RD relays the RD relay holds up to tne 
low sps?d interrupter and the te*-.-:nce switch in moving from #1 po-t- 

itior to #1 position 3ends back pulses to the sender to satisfy it 

f-r,* uc„ e ^ Ti*eoo pulses are made poasibl « from the battery wul cu 









passes .alternately tc sequence switch to ground and over tip of f ~u'Vk 
to the sender,, when the RD relay operates. The Z relay will release 
when ringing current is taken off the trunk At the operation of the 
RD relay a circuit was closed to operate the TK relay which locks to 
its own front contact t© the sleeve of the trunk At the opening of 
V spring at the interrupter the RD relay will release. The CO relay 
will operate, closing the trunk through to the jack, also lighting 
the trunk laap. 

Note? The pulses sent back to the sender take the pises 
of pulses sent back for Pinal Brush Pinal Tens and Pinal Unit selec¬ 
tions on a regular call, so that the sender can be released. Tne cau»s 
on the Sequence switch being cut to arrange for enough pulses t© re¬ 
lease sender before trunk leap lights, 

BLANK CaOlCB TRDNK GTRCUlT CALX TO TNTPRggPTTNG gPhi.A.TOR 

The intercepting operator plugs into trunk operating 8L 
relay (Trunk Circuit) and SLA relay cord circuit (MGA dees not- oper¬ 
ate). Battery from the UGA relay, winding SIA relay, sleeve of cord 
and jack winding Si relay to ground. The operation of ST relay opens 
trunk leeap circuit and provides ground for the TK relay. The SA re- 
operates from battery through the SA relay, back contact ilUA relay 
©rer the tip of the lin© to ground in the incoming selector circuit, 

Tae cord laa$> burrs from battery through lamp back contact r*lay, 
back contact of Z relay, winding PS relay ;» ground at the interrupter* 
The intercepting operator throws liotening key union operates the T 
relay- Cord lamp extinguished circuit changed to front contact of the 
T. relay, winding TR relay to ground, TR relay operates Operate the 
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relay from battery through wiuding C relay bask contact C-l relay 
through interrupter* ffont contact TR relay, back contact CO relay* 
front contact 1 relay to ground at front contact of SLA relay, Inter¬ 
rupter out of circuit *>t 3 reiayr Operate 0-1 relay through front 
contact of C relay, over /Jaih for C relay except interrupter 

Operate TJSP relay from battery a»c YHP rstey, "back contact of MC»A re- 
j.ay : front contact of I. relay, front contact of C-l relay to ground 
at the back CO relay to ground. Operate CO relay, battery from CO re¬ 
lay winding front contact C-l relay Interrupter contacts, front con¬ 
tacts TR relay, back contact CO relay, front contact 1 relay, front 
contact SIA relay to ground. CO relay locks up to ite own frcnt con¬ 
tact Opening circuit of the C - C-l relays operate PR relay, bat¬ 
tery from PR relay Listening key contacts, front contact of CO rei% 
to ground, TRP relay released« Operation of PR changes circuit of 
cord lamp from battery through lamp, front contact 8A relay, front 
contact PR relay winding PR relay to ground Lamp ia extinguished 
Operate the I relay from battery at T relay, front of 1 relay, front 
contact PS relay to ground SLA relay* The operation of the T relay 
closes through the operator's set. The flash key operates the PI 
relay which holds relays operated during the flashing period. 


- 20 - 









These questions are for the reader to use in testing his knowledge 
of the lea8on 

for what purpose are zero operator positions installed? 

2- how will it he possible for the subscriber- to call the 
zero operator? 

3» How will three Blot prepayment coin box lines be hand¬ 
led? 

e*» Describe the keyboard of zero operators* positions 

5- What ie tho Vaster Ringing Key used for? 

6- How will reverting calls be handled? 

?- What classes of trunks will terminate at Zero Positions? 

9- Whmr classes of trunks win terminate in subscriber*s 
answering jack? 

9* Describe the classes of outgoJL^ tarunke 

10- How are reporto - for example, .Bell Rang" - handled 
by zero operator? 

11- How are local numbers handled? 

12- How are calls from manual subscriber lines handled? 

13- How are calls for Chief Operator, Ocrr®] aint Desk and 
other desks handled? 

14- When necessary to call two stations a*ci establishing 
a connection between them, how are they completed? 

15- Tell the method for two number toll calls? 

16- CallB from coin boa. lines for ling Diet.anoc? 

17- How are the calls supervised* 

IS- What supervision does zero operator receive on calle 
tu manual offices via call indicator? 
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19- What- supervision does the zero operator receive 
on Calls completed to the office desks? 

20- Describe the handling of a call for a number in 
her office- 

21- What are the Intercepting positions used for? 

22- Tell the kind of colls this operator handles, 

23= Describe the keyboard equipment 

24- Describe the face equipment. 

25- What has to be done if calls are to be intercepted? 

26- lion* are vacant lines taken care of? 

2'- Hew many vacant lines can be connected to one trunk 
to an intercepting position? 

32*- How are call* to blank choices takea care of? 

29- What method is followed in the case ofl 

(a) A Cut-off complaint 

(b) Don^t Answer. 

30- may be necessary at the time of the cut-over? 

31- For what purpose is the voltmeter cord used? 
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MISCBIIANKOUS CIRCUITS 

HOIPIKG I.IKE FOH PBRMAK3HT SIGITAI5 - SESIrgR MOK'TOR gS-22631‘j 

A permanent signal on a panel T.achine switching subacr-ber* ?• 
line la cauucd by the 3 in© being snort circuited or grounded, cn the 
ring side the asute as in manual practice. 

When the district selector ie routed to the permanent sig¬ 
nal holding trunk group the I relay operates, Battery, winding I 
relay, back contacts CO relay, through subscriber*s loop (or to ground 
in ease of ground line), back contact CO relay and winding cf the I 
relay to greund, The lamp flashes when the 1 relay operates. Battery, 
0.53 sec - 0.53 sec to interrupter, back contact ME relay, front con¬ 
tact I relay and #2 U lamp to ground,, The auxiliary signal circuit 
is also energized. Ground, back contact MB relay, front contact 1 
relay and auxiliary lead to battery. 

On noting the flashing lamp the sender monitor plugo a 
talking cord into the answering Jack, operating the CO relay. Bat¬ 
tery, sleeve of plug and winding of CO relay to ground. The operation 
of the CC relay closes the talking lead from the Jack through to the 
line and closes a circuit to operate the MB relay and hold the 1 re¬ 
lay. Battery, winding 1£B relay and front contact of CO relay to ground. 
Battery, and winding I relay to ground at front contact of CO relay 
holds I relay operated. The operation of the MB relay changes the 
flashing lamp signal to a permanent lamp signal. Battery, front contact 
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>::t contact I rel ay unci lamp to 


.i.s *.h fe*»a 


-oeVcs through the uioconnect <coy to ground. Tx,e operai x on of ti e 
■ £ relay «l?o make a the- sleeve v ire of tne trunk tent busy Ground 
er.u front contact 25 r*’!ay to sleeve lead. 

The sender monitor then challenges on the lire and »t cer¬ 
tain time interval n, places the howler plug in the jack. luring the 
Interval the howler plug is in the jack, the supervisory signals are 
transferred to the nobler circuit, Tf after challenging an putting 
howler on the line, the trouble is not cleared, the lire is placed 
on a plugging-up line connected at the M.D,F. protectors, whi eh cl ear a 
all other equipment as will later be described. 

When the plug i« removed from the j act the aigntlp are age in 
ia urn. with the MB relay operated and locked up the 1 relay held 
up through subscriber* s loop cr other-wise, and the <!<i rcl ay released 
due to the removal of the plug from the Jack, if the trouble should 
clear out, the 1 relay would release. The release of the 1 relay 
v.culd cause the permanent signal lamp to flicker Battery, o,2 - o 2 
interrupter, front contact MB relay, bac* contact I relay and lamp 
to ground. On noting this signal the sender monitor depresses the 
disconnect key (Disc), vhich opens the holding circuit of the MB re¬ 
lay wren it releases ana extinguishes the lamp. The district select¬ 
or 18 released and the permanent signal holding trurf: is available 

for use by another call. 

If, however, the trouble is not cleared, after a period of 
time, the sender monitor will refer it to the repair clerk giving 
all information as to time, telephone number, plugging-up circuit 
number assigned and any other pertinent information 
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The sender monitor then notifies the frame man ana he plueea 

the line on a plugging-up circuit at the U.D Y. 

Ac soon as the frame man removes the heat coils the subscrib¬ 
er* 8 line will he opened and the penuarc’-t >i,na; holding trunk releas¬ 
ed unless the trouble ia in the office. 

p iusam-tig unis circuit - sotpbb aoKTTC?. msx gs-hc-^jj 

With the subscriber’s line placed on a plugging up lin« cir¬ 
cuit at the O.F. protectors, a circuit is closed to operate tne B v 
relay„ Battery arid winding BY relay to ground st annunciator contact 
of the lack. Operation of the BY relay closes a circuit to light ti.e 
green lamp. Battery, front contact BY relay ana green "* amp to grouru 
With a sh'jrt or a ~rvu nd on the 1 ins the X-1 relay operates. Ba.te*j 

winding I. -l relay, line jiicic suvi ring side of line to ground, or s^so, *- 
ed subscriber I'.ne through subscriber’ a loop back on tip of ' iue to 
- ound at line jack. While the line U snowing busy, the Red J. amp 5 s 
lighted, battery front contact of BY relay, through red lamp through 
.14-B key, front contact of the 1-3 relay to ground at the jack *cr 
testing purposes, when a plug is placed in this the battery u 

ground are cut of f by the- annunciator contacts of tne jack and the toot 
lead connected directly to tx*e lir, t A -4-B key is arranged In the 
circuit eo that the operation or non-operation of the 1-1 relay may 
be noted by the red lamp. As this lamp may denote whether trouble is 
clear or not, ti e key changing the lamp lead to either the front r^r. 
♦act of the I-i relay cr to the bach contact. 

The jack and lamp associated with the inside office equipment 
ie for uae in case a cal? ire party i-3 connected with tne out-of-order 
line Its method of operation ia as follows 






Xh«ri a final sel ector has seized the terminals of the out 


of service line t (the condition being the same as an idle line* the 
ringing power will be out in the circuit wnich will operate the I re¬ 
lay. Generatcr through the ring of the plug-up line annunciator cor 
tarts of the switchboard jack through a T~1£F condenser,, the winding 
of the 1 relay* back through the Jack, the tip 3iae of the line to th 
ground aide of the generator lead* The T relay then leeks up throumV 
its front contact the circuit of which is; Battery, auxiliary 
circuit front contact of BP relay', front contact of 1 relay and win ¬ 
ing of the I relay to ground at the jack The white lamp lights ip. 
Battery, auxiliary signal circuit* front contact of BY relay and •>* : t 
la%p to ground- On receiving this signal tne sender monitor pi . g>> -»• 
the jack which opens the circuit of the T. relay v-nich in turn open- 
the circuit of the 1 amp and informs calling subscriber of the trouble 
condition of the called line Removal of the shoe terminal clears 
the plugging-up line for another call 

HOfflHR CIRCUIT 

The Howler cord enables the sender monitor to connect a 
graduated howler tone to a subscriber’s line for tne purpose of at¬ 
tracting the subscriber’a attention to the fact tnat LI* receiver is 
off the hook by means of rotary switches under control of the homier 
hey and can only be connected to the line at its minimum intensity 


CI RCUIT gS-2263i S 

«CWaMW*ae-- > '« 

ffltA the RCH on the subscriber’s line onu the howler cir¬ 
cuit plug in the answering lack of the holding trunk or the plug¬ 
ging up line a circuit is cl seed to operate the S1V (3iee7ei relay 





-alcvry, winding 31V relay, sleeve of plug ana jack, to ground at CC 
v.l ay , or in case of a plugging-up line tc ground on sleeve of the 
jack through resistance. Also as long as the receiver ie off the xoc 
the 3~4 relay operates Battery 8 •=* 7 repeating coil winding oi 
£ 4 relay, ring of plug and jack, suescriber ’s loop tip suae line 
t p of plug ar.c w ack windings 3 - 4 oi repeating coil to ground 
Under this condition, if the subscriber should hang up the release 
of the B~4 relay would light the lamp by a circuit irons battery at 
hack contact of the B«->4 relay, front sent act of 31V relay through the 
x dip to ground Fiona this the sender monitor would know that the 
txoubie nad cleared If the lamp does not light the monitor dex;ress 
es the hosier key This provides a circuit to operate the S-i relay 
Battery, front contact of £-•« relay, winding of S«i relay to ground 
at closed contacts of the key. The operation of the 3-1 relay flashes 
the supervisory lamp. Interrupted battery from interrupter (0 2 - 0 i 
front contact of 8-1 relay back contact of 8H«2 relay, front contact 
of 8XV relay through the lamp to grouna It also cloaca a circuit to 
operate the Cl relay, battery winding cf Cl relay, front contact of 
8-1 relay Normal contacts of BE arc to ground at the key.. The Cl re 
lay locks up through its front contact to ground at the key. 

The stepping magnet is then energised by a circuit from b at 
tery winding of STB magnet, front contact of 3-1 relay,, back contact 
of the 3R-2 relay the normal contacts cf the 3 arc to ground at the 
03 - 0 2 second interrupter. This circuit advances the rotary switch 
cut of the normal position to position 2. Xne operation of the Cl re¬ 
lay closes the primary howler circuit. Battery through the 460 FP3 


segment of the ringing machine, the fro»t sent not of the Cl relay- 
back contact of the IS relay, hack contact of toe 8B-S re&sy through 
the primary poll 2« 1~ through the 29A eoil to ground, the advance 
of the switch to position i closes the circuit of ih© ssesadery heel* 
er. Ground from the k*y t 2- 1- d» S- winding of the repenting coil 
through the *»B winding of the secondary coil, the- #® or the 

HB arc to ground at the key. this is the first stage or minimi® 
intensity of the howler ppft Id induced into the subscriber*$ loop 
through the ether winding of the repeating ooil. 

The switch advances through ten positions, each one of whiet 
increases the field of the secondary eoil r consequently increasing the 

v} 

pitch and loudness of the howler tone The circuit of the stepping 
magnet is m foil owes Battery fro® winding of the STB mgnot, through 
the bridged contacts of the § arc to ground on the 3® 2» second in¬ 
terrupter. This interrupter circuit makes 3 seconds and breaks 1 
seconds and thus advances the switch on each closure. 

On reaching position 12, which ie open on the SB arc, the 
secondary circuit ie omened for a period and 4&aJn e1o*ed through the 
minimum AB secondary and again graduated to the highest pitch. If the 
receiver is still off the hook «M the howler key is still depressed,, 
the howler circuit will be opened and cannot again be connected to 
the line until the xey hue been released and depressed again. 

When the switch has advanced to position 22, a circuit is 
dosed to operate the SR relay (second revolution). Battery, winding 
of the 8M relay, back contact of 8R-1 relay to ground on SB arc. 
Operation of the SB relay closes a circuit to operate the SB-1 relay 
and hold the SB relay. Battery, winding of the SB relay, winding of 


*=4 «, 


front 


3R-a i cl«y. front contact of the SB relay ;o ground st 4 he :<«,>• 

The operation of the 3R<>1 re" ay closed * cvr-cuit to operate tr> to v 
relay Battery, winding or the SR--2 rexay. front contact of the 
SR-i relay to ground on 3R arc,. The SR^h relay lock? up through i * •• 
front contact to ground at the key Toe operation . f the SB-is r 2 .ay 
opens the primary hosrxer circuit It also opens the flashing circuit 
of the lamp aund opens the circuit through which the switch magnet is 
energized to move the switch out of norma' ?.rosi tu.ia it will he e • c~ 
that as long na the SB S relay is operated, the a* itch cannot he ad¬ 
vanced and that the primary howler circuit Is open The SR-2 r el ay 
x? locked up as long as t; * key is depressed 

If, at any time during th? ; a ~ration of t*.e howler tne 
«ul>scriV-sr shcudo hang up,' the rel w--* •• s of the B i rel ay weal«. .>*1 r 
1-1 iclay and 1 igfct the lamp wain a permanent signal- The re¬ 
lease of the S-i relay weuld s’: o;«e - circuit to cp«-ai * *-fce .D T * -*y 
battery winding of DT rt-lav front contact of Cl relay, back contact 
of S-l relay front contact of Cl ^elay to ground at the key,. Tie 
ppor at ion of the pT relay opens up the primary howl»r circuit♦ Tf 
the key was not released the switch would return tc norma.*. by a eir 
’iiit from battery winding , f STB magnet 3 arc to the interrupter 
If the key was released * any time during cho r.yexu- .ion of the new 1 e* 
the switch would advance to normal by a circuit from battery winding 
of 3TP magnet front contact of STP magnet rf arc to -round at 
aal contact of key, as this circuit is self-interrupting as a busi 
the switch ad ,f -an sea tnormal cusn it. is opened at the Rli arc 

?roffi the fact that the switch returns tc normal after eac*. 

© 

* - ■ , b' • t •'} : ' c an ; r.l y be placed nr. the 





line at its lowest intensity. 


MISCSIIAff EOUS CIRCUITS 

Test Line t o Tt * oub le Desk From Local Test Desk IBS-239410 
A teat line from the test desk to the trouble desk enables 
the testboaxd man to test any line that may be on tne hospital cords, 

or tied up on the trouble desk 

With the plug of the test cord in the answering .jack oi the 
plugging-up line or any other line, a circuit is closed to operate 
the SIV relay.. Patter/ through winding of SIV relay, through the 
cleave of the plug to ground, on sleeve of the jack. The operation 
of the SIV relay closes a ciicuit through the auxiliary signal cir¬ 


cuit and another circuit from the 2- 3- interrupted back contact of 
K relay, front contact of the SXV relay and the red lamp on the test 
deck to ground flashing this red lamp signifies to the tester that 
the line ie placed on teat Wnen the tester places a plug in the 
jack at the test desk, he furnishes battery from the sleeve of his 
cord through the CO relay to ground, which operates the GO relay ani 


opens auxiliary circuit connected to the line by the CA Relay and 
leaves the tip and ring conductors closed through to the line iVneu 
the CO relay is operated a circuit is closed to operate the K relay, 
battery v/i ruing oi K to ground at front contact o. the CO ieiay» 

Ti-e operation of the H relay opens the flashing circuit of the red 
lamp and the auxiliary signal circuit signifying to the trouble 
operator that tne tester has taken the line for testing. Tne K relay 
lock 3 up to ground tnrough its front contact to ground on the noni 
-■ •■.I v'i of the SIV relay When the tester is through testing and 







wishes to nave the trouble operator clear the line, he depresses the 
disconnect key, which operates the D relay . Battery, winding of E 
relay to ground at key. This closes a circuit through the disc lamp 
W hich lights up and signifies to the trouble operator to disconnect 
the cord 

If, however, the tester should neglect to clear the line 
after removing his test cord, and the subscriber on the line sx^ould 
remove his receiver from the hook seeking to place a call, the '.<0 rel.fr' 
being released, the I relay would operate, battery, winding of I re¬ 
lay, back contact of CO relay, through test cora and subscriber’s loop 
and back to ground on the back contact of the CO relay- The operation 
of the I relay closes a circuit from the 2- 3- interrupter, front con« 
tact of the I relay, the wnite lamp to ground and flash the white lamp 
and also close a circuit through the auxiliary signal circuit calling 
attention to the fact that the cord h&a not been cleared. 

Sender Monitor Cord Circuit - KS 226044 

Talking cords are provided to enable the sender monitor to 
talk and supervise on subscriber’s sender circuits ana plugging-up 
circuits. Each circuit consists of a cord and plug (no connections 
are completed through the desk), a supervisory lamp, a talking key, 
a flashing key, & coin return and a coin colleot key, and a coin pilot 
lamp. All of tnis equipment appears in the keyshelf except the pilot 
lamp (coin), which is in the face of the board. The circuit is ar¬ 
ranged so that when answering on the intercepting side of the plugging 
up circuit, no charge will be made either on calls from machine switch¬ 
ing or manual offices„ 
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When the sender nonit or inserts the talking cord in any 
of the circuit? to answer a call the supervisory ia&p is e±tinguishe 
if soi ~3 one is on the line; otherwise it is lighted* 

Cn placing the plug in any one of the trunks other than tn 
intercepting side of the piugging-up line, a 1000^* resistance will t 
connected to the sleeve of the jack to ground. This is so as not tc 
operate the it.S* relays (Marginal) in the cord circuit 

The first relay to operate ;a the 31V relay, battery wind¬ 
ing of 31V relay, one winding of the MG relay, sleeve of plug and 
jack through 1000— resistance tc ground- The operation ol the SIV 
relay closes a circuit through the iaiap, the front contact of the 


3IV relay back contact 

of the 

3 relay 

to grounu in case the 

S x-' 

rriay 

is not operated {no 

one 

on the 

line)« 

If a subscriber is on 

tie 

1 In 

a circuit is closed 

tc 

operat t 

the S re 

lay, battery wincing 

of 3 

re* 


lay, back contact of MG relay 3- 6- 5- winding of repeating coi 
back contact of C.Uo relay through plug anti subscriber’3 loop, back 
on tip, back contact of CU relay, 2- 1-, winding of repeating coil 

to ground on the back contact of tne MG-i relay. 

The sender •Monitor then operates the talking key, T, which 
operates the TP relay, battery winding of TP relay, back contact of 
CO relay, contact of key to ground on front contact of the 3 relay. 
The TP-1 relay then operates battery winding TP-1, back contact of 
TP-2, front contact of TP relay, through the 2- 2- interrupter to 

ground at the F relay„ This closes a circuit to operate the TP-2 
relay Pattery, winning of T?«l relay, winding of TP-2 relay front 
contact of TP-I relay tc ground on front contact of TP relay, also 


> .. t. TP • «■. * e a. o.y 


closed circuit 


/ vi e iu? 


The OK relay when has a 


r-<? 


it operates Battery, winding of C5 .relsy, front contac - * 'f STV ie~ 
lay back contact of CO relay, front contact of TP-1 relay, front 
coi.t--ct. of TP relay through 2* 2 interrupter to ground at bae-c 
contact of ? relay The ?? rel ay then operates - Battery winding of 
T? relay, fr«rt contact of CN rejay, tc ground at font contact of 
TP 2 relay The opera - : i or of tit TP relay cl c a an a circuit to oper¬ 
ate the CO r 'ltvy.. Battery, winding TP relay fc front contact of TP 
relay 'hack contact of CO relay, ■winning of CO relay to ground at 
front contact of S7.V relay Toe CN r*3ay ia of the slow releasing 
type so as tc give time for the TP relay and CC r el aye tc operate and 
loch., locking circuit for TP rsi^y ’battery, winding TP relay, front 
contact of CO relay 500— resistance to ground cn T key locking cir¬ 
cuit for CO reiity, battery, front contact of CO relay, winding of CO 
relay to ground at front contact of 31V relay. The operation of the 
CTs relay momentarily places s 500H short across t.*xe cord "ricuit and 
opens the adding circuit of the 3 relay. Operation of the CC reley 
opens the operating circuit of t*.« TP relay which ieleases. in turn 
opening the holding circuit of tne TP-1 relay and TF Z relay end 
re; eaac Tne release of the Cl? relay again closes the subscriber's 
loop around the 3 relay and it operates, furnishing battery and group 
to the calling subscriber through the repeating coil. It will be 
understood free this arrangement, in answering uncompleted call -r 
stuck senders and miocellaneous circuit, failures, that inasmuch as 
the district *cquence switch .yrll r-ct have reached the talking selec¬ 
tion position* the sender monitor wil 3 furnish talking battery tc the 
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i 3 connected through the talking key and the I 1 el ay in iu.e ti-ni 
-! monitor's telephone ciicr.t 

The T relay in the sender monitor’a telephone circuit oper¬ 
ates on a circuit, battery wincing of T relay 'c ici contact cf TP 
leiuy (SM), front contact of CO relay. T .key to ground at front c>n* 
tact of S relay The operation of the T relay closes ti*e talking* 
leads through to the induction coll. 

If the sender monitor desires to flash back on tne circuit 
to call attention of manual operator he will depress the ncn-i.ocjcifi{* 


flash key (F) writ oh will close a circuit through the F relay, bat¬ 
tery winding cf ? relay to ground it key. This closes a circuit to 
ope 1 sir. the CN relay, battery, winding of CN relay, front contnet cf 

T7 relay t.c ground at front contact of ti.e F relay. The CN relay be¬ 

ing slow releasing after the key returns to normal and the F relay 
releases, there is a moment when a dead snort is placed acroae the 
tip ana ring cf the cord. Circuit is from tip of cord front contact 
of CM relay tnrough key back contact of 1£G relay, front contact of 

CN relay to tne ring cf the cord. This give* a short circuit every 

time the flash key is depressed and flashes the manual operator's 
supervisory lamp. 

If the status of the call requires the sender monitor to 
refund the coin due to inability of trie equipment to function proper¬ 
ly or due to the line called being out of order, he will depress the 
coin release Key w^.ich will operate the CN relay, battery winding of 
CN relay to ground at CR key. If there is a coin in tr»e box, he will 
receive &, lamp signal cr. .-he coin pi^wi by tv. e following circuits 


Id- 


Operate the CR relay HO V reg winding of CR relay t/urc-ugh the CR 
isy f the front contact of ti.e C£ relay to the tip of tne lint The 
ecin pilot light* up from battery through auxiliary aignal circuit, 
through pilot laa*p to ground *t. front contact of the CR relay If, 
jr, *hi; other hand t circumstances require tx>« collection of tne coin, 
he v*i? ? depress ti e CC key, and the circuit progresses ea in coin - 
leas? except tnat CC relay operates. 


Another condition wnir.h will be wet -ail? he to answer carlo 
for lines wnioh ere on plug-ur circuits to notify calling subscriber 
t»l' the condition. Xo t.ui« in^nace it will b# unnecessary to furrla»- 
battery to the c'l 1 ing subscriber as the call would have been conn2*♦.. 
up < c the ringing and t<fl>ir.£ at age but the circuit must be arranged 
no that the call ir.g subscriber ail.' not be charged for the cal? 2 f 
voce Js measured or the coir will not be depcssi-ted %* on a comple*? - 


c .1: . the r-ethod of ope. a? a or- under tnift condition is as follows: 

Associate the cord circuit with tne plug-up circuit. If a 
selector 3*i?es the terminal* of a line which is plugged up or. a 
hospital cord, thu call will proceed as though t**e line were idle 
ringing vsill take pl*ce This ringing will operate the I rela* in 
the plug-up circuit. This relay wiV* loci, up and bring In a 1 aap >s 
described before. 

On answering this call, the sender monitor places tjue plug 
ir. tbs switchboard side of the plug-up line circuit. The .sieeve of 
this jack having a dead greuna. the Mfl relay will operate in series 
with the SIV relay which operates the same as for ether calls. The 
operation of the. I£G r*lay closes a circuit through the MG-1 relay *-.ud 
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it operates. Battery, winding of U2-. i relay to ground at frox*t con- 
-tct of the relay. 

Operation of the 31V relay c2oa<?« a circuit through the 
lamp and lights eatne in case aubscriber has abandoned call. 

The S relay operates battery binding cf 3 relay, front con 
tact of MO-1 relay, on* -half winding cf repeating coil, back cort >ct 
of Cl? relay, over the tip of the trunk, through the F cam in the in- 
ooiair.g circuit tc ground on the front contact of the ?-2 r si ay. T*.a 
•.P'.r^tion of the 3 relay closes a circuit to ope* at e the 1*1 relay, 
battery winding of TP relay, back contact of CO relay, key I to grouts 
at front contact of tae S relay 

The TP >2 relay thon operates, battery winding of TP-2 relay 
back contact tf TP«2 relay* through the 2 2 interrupter to ground 

at back contact of the F relay. The operation cf the TP-1 re2«*y cl of* 
ce a circuit to operate the TP-a relay and hold the TP-i relay. Bat¬ 
tery winding of TP 1 relay, winding of TP-2 relay, frort contact of 
TP^l relay to ground *t frort contact cf the TP relay. 

The CX relay then operates battery winding of CX relay, 
front Contact of SIV rel^y, back contact of CO relay, front contact 
of TP -Z relay front contact of the TP relay, through the 2- 2- 

interrupter to ground at the back contact of the ? relay. Operation 
of CX relay closes a circuit to operate the TF relay. Battery, wind¬ 
ing cf T? relay, front contact of OX relay to ground at front contact 
of the TP 2 relay. The operation of the T? relay closes a circuit to 
operate the CO relay Battery, binding of TP relay, front contact of 
TP rc-lay, back contact cf CO reify, winding of CC relay to ground at 
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the epe-atier ex' t..is relay would have 3et up a 
CS-1 relay (Incoming Selector) which would hav» 


'-trcuM to operate tx » 
reversed the polarity 


of thf? rip o.id rtn? leads tc the district operator, the district C;> 


relay ar.c chax-ring the subscriber for the call 


?Biro?a ok b ciktu it ijssk griTChHAK posxtt ok 

Circuit #22C5dw shows the arrangement of tkr tslephone cir¬ 
cuit on the desk switchman'a poai-irn. th* circuit is ranged *•*> 
used with: 

Tost cords and linos other than trunk line tg final frau.es 
and f or these ciieu M - it elates as follows: 

Wy tV’r operation of thx keys of tne talking trunks to the 
talking position an. by the opsraMcra of the talking keys of the test 
cord circuits the telephone circuit is connected to theee circuits 
A riz:ying v ey is also provided which enables t^e desk swit.ohm an tc 
ring on these tranks which are on ring-down basis. A secondary Cut cut 
*ry (S C 0.), is provided which cuts out the secondary winding of the 
induction coil, thereby enabling ti*e 8 wit due an to listen on circuits 
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circuit u:.ici. cr.uMua t:.e i«3» iwivcfcnar. tc »nk« cal's on li.< <>x<--.»-> -« 
tan in? trunks fro* tfc* final fras, T-3. B-l •■...' 9-i >•> aa«V «it«- 
man’s telephone circui* connect with T-i. R-l and S-I cn circuit 4-yyn 
which 19 a two-way trunk fret final fram* and line finder to t tie dc9i 
s^vChnan’e position. The talking trunk to the final franc er.ablen 
the outside force to reach the <1:*h swi'-chnan by dialing the aaairr.ei 
"ia.'hti* ”*hc trunk should also he cvo 38 -nonnected to the l*n« f*.iue: 
?r;cic enablin'* the desk switchman to make outgoing calls. They should 
net h 5 listed in the directory and should preferably he in the sectnt 
of the final multiple reserved for official lines. 

The operation of the circuit on in coning calls to desk 

sritch’nan is at-- folloasi. 

Tfhen the r.u**io cr assigned on the final frame for c&l • w 
the i* 3 k switchman Is found hy the final frame selector, ringing cur¬ 
rent. la sent oat over ring of the trunk through X, V.f. conion3*:r '* -- 

winding of G-13 relay returns over tip of trunk to ground at final 


• ij- 







f. vs*. Tiii*-' s/per a tea the G i3 r^iuy *i*ich lucks up through its lock¬ 
ing wincing, and also -loauj circuit fro® the interrupter* vrniei*. cause: 
v„ c trunk lamp to flicker 

The de9k switchman then operates key (T) for talking, wnich 
close* T and R of trunk through to T~1 and R-i of telephone circuit, 
the ringing current from final frame over R-i through the pulae con¬ 
tact of dial hack contact of B relay, winding of TP relay, resist *nce 
of #54-A Retardation Coil to T-l through contact -f T key to ground at 
final, f-sune. tripe the ringing at final fraae and in return sends ti ¬ 
lery and ground which operates TP relay; operation of TP relay operat¬ 
es TP-J relay from battery, hack contact cf ?P~2 relay to ground at 
dial 7ac operation cf the TP-1 r&t tv operates T T, -f relay from bat¬ 

tery, minding IP 2 relay, front contacts of TP -I relay to ground at 
dial The operation of TP-2 relay opens the circuit of the TP-i re¬ 
lay and a* the same time locks up through Its front, contact to ground 
at the dial; the operation cf the TP-2 relay alsc operates the T re- 
’’ ay from ground at the dial, back contact of TP-1 relay new released, 
front contact of TP-2 relay, winding of T relay to battery, the oper¬ 
ation of T relay '•loess T-l and R-l through to the secondary of desk 
swi t clrnan* 8 telephone cix'cuit. 

The operation cf T key for talking also closes the 8-1 cir¬ 
cuit through from telephone circuit to the trunk circuit for charging 
from flickering to permanent light. The circuit is from ground at 
the dial over 3-1 through make contacts of T key, make contacts of h 
key, rinding of B relay, winding of CO relay to battery, the operation 
of CC relay tcaasfere the trunk light from the interrupted battc--. o 


J. ' - 


•3 permanent 'battery and the trunk Htp char>£33 from a flickering li .• 
v, 3 permanent light, tne CO relay also spans the locking circuit of 
the G-XP relay 

If the desk switchman wishes to hold the trunk he opexates 
the K key which opens the trunk from the telephone circuit and trano 
fere it to the holding circuit ground at the H key replaces ground 
from the disu. when talking key was depressed, and holds the B relay 
and CO relay operated; the holding circuit is from the R of trunk, 
through made contact of B relay, 4502L winding of G-ld relay to T of 
trunk, thus placing loop across thy trunk 

When the dtaV ochxan disconnects from the trunk, the 
trunk light should he retired if the party calling has hung up If 
the party remains on the line tns S relay is operated hy hat t. toy •} 
the sleeve c.-^ the trunk at t.ne final frsuae and ground from *he close 
contact of the 5 relay through the locking, winding of CO relay to 
hatt sry holds the CO relay operated and the trunk lamp remains perms, 
eat signal until subscriber hangs up. 

When the desk switchman viahea to •'•all a subscriber hr use 
t* e dial in correction with the trunk to final frame. fan ‘ n -R -3 ter 
minals of the trunk circuit are cross connected to the 1 in? fiauv-r 
t-rminala 7~R 3 

The .method of operation is as follows? 

The desk r.n*tchaau operates the T Icy which connects the T 
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*.h r dial tone h« dial * Lis nurt'er 


;e operation ei -he A 5 ai (during ta*e pul s a period) oper aid 


.h • .0 relay frum ere 


At +b 


■:■ * ul the P relay is only opera* ••': 


luring t-ha pul sing period ana t~e opera* ten of tut B relay :io»es- * V- 
die- ?o'p acrc-sc the through the pulse contact >1 the rilcJ .vd 

a?- the di OL is operated accord in? to the number di.ai.ee 1 . the pul at • 
tact *p opened -^1 clewed 

A r tor ihs number has been dialed, battery ax. A ?ionr;d i- -- o 
bach over the trunk from the district f rate wnioh opera* ss tl r. TT re¬ 
lay Tie operation of the TP relay operates the TP -1 and TP 1 aad T 
relays., as previously described in ih’3 lesson The ope rat i -: n oi tie 
T relay closes T-I -ui<i R-i of trunk through to the secondary of t ■ n 
telephone circuit. When the dee* switchman is ti trough talking he re¬ 
leases the T key of trunk which disconnects dialing apparatus and 
telephone circuit from the trunk 


TALKING TRUNK TO ICC AX STATIONS 

■—«I H — l B f - »W' C < « »«■ « ■» «■ l* *» ■ W - • V — ■—»*—— 

Two-way talking trunks - Circuit #226095 are provided be¬ 
tween local stations ana the trouble desk, the desk switchman’s pos¬ 
ition or sender monitor’s position to enable desk switchman and other 
no mb era of the maintenance force to .have communication from dil’f rent 





power 


parte of the biu>dir.£ w.-h as raciala;-.’s telephone, res. roozo. 

room, etc 


A number of local stations can "be connected to the 'iasc 
circuit* in w* ich c v ent each cr*e if; called by a code ring Per e?* 
ample, to ring the local station Veil the desk ewitchmau will operate 
the trunk key w**ich will connect his telephone circuit with T ana r. 
c.f loc-^U station trunk; then by depressing ringing key associated 
with desk switchman's telephone circuit «“*-22CSS0 will send ringing 
currant over ring of trunk through normal contacts of I- relay, hell 
arc condenser of Subset 1—2 terar.inalj, t/. rough normal contact of I 
relay to .ground, wrier rinps the tell. 

Wren rec*-.l7er is re.aoveo from switchhook, battery for sub¬ 
set in from 160 — amuing o* X. relay, 1*1 terminal subset, primary 
of induction coil, switchhook, transmittal 1-2 terminal to ground 
o.t I relay, which operates I. relay an! clos^e ? and K of trunk through 
to local station for talking. 


When the 7 key of trunk waa depressed it closed a local 
circuit from ground at ti.e key through winuing of CO relay to bat¬ 
tery anti the operation of CO relay lights the trunk laa*p from battery 
through the made eur.vaot* of CO relay, and trunk lamp to ground, the 
trunk lamp -emaine lighted during conversation to local station: 
also If desk switchman releases T key the t rU nk lamp remains lighted 
1 ong as receiver id off hook at local station. Whan the local 
station calls the trouble desk the I relay 13 energized by the remov¬ 
al of receiver from switchhook, the I.-1 relay is energized from 
around at front- contact of 1 relay through back contacts of CO relay, 
winding cf L»i relay to battery 
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T>e»k switchman answers "by depressing T key *ni.ck r.uWtot^ 
his telephone circuit across t-runW for talking, also epeiatcs CO v- 

* ay "by ground from contact of ? key th ourr. winding of CO relay 
V 31 t c ry 

Operation of CC relay char jo 1 the trunk laa»p frox fVi?*. - 
Inc RiflT.al to permanent signal by battery through front ccntm >; of 
CC rel ay through trunk 3 unit to ground. The operation of CO rel ay aI p 
closes a locking circuit to lock the CO relay aril hold trunk lamp 
lighted until receiver ia replaced on swiishhook at local station. 

The CC relay ia locked up by battery through, the binding of CO relay, 
front *?chtact of CO r ti y to ground, through the front contact of I 
r e I ay 

T..c disconnect is caused by hot*, the desk switchman dta- 
cormectir.g frcT. the trunk and the receiver replaced or ewitehhook at 
local pt&tlon Whici* releases the CO relay act opens the trunk 

* tstr circuit and it ie extinguished Ti c trunk 4 «. then ready for 
another call 


V0I.XV3ff.lBR TBS? CORD 

General 

In the first installations of Panel Offices at Seattle, 
the duties of the Seuae" Monitor, Oook Switchman and testing at tb 
Out Trunk test >card ail - ’ be combined and the Voltmeter Test C 




Circuit #SS-20757i, which terminates on two plugs. One will be lo¬ 
cated at the Sender Monit c 1 "* ? position and the other at the Desk 
Swit ohman*s poaitior« c 

Description of gviaipment 

The Voltmeter Test Cord enables* the Desk Switouraan to" 

(1) determine the character and approximate lo¬ 
cation cf snort eirouite, grounds and crosses 

(2) Measure Insulation Resistances. 

(2) Measure capacity of cables and condensers. 

(4) To measure foreign potentials and currents. 

(t) Ring, and 

(&) Talk, 

The equipment and ciroul* arrangements are very similar to 
those provided for the local test, desx and consists of: a 100 

volt test battery having a 20 volt tap, a 120 volt 100,000 ohm volt¬ 
meter, also having a 20,000 ohm, 24 volt scale, a 1000 ohm, 24 volt 
^cale and a 4 ohm 480 ampere scale, consists of three lamps, one a 
supervisory lamp with a white lamp cap, a second a busy lamp with a 
red lamp cap, and a third, a ground lamp with a green cap; also has 
two cords with plugs, one at the Sender Monitor’s position and one 
at the desk awitenman’s petition, and of the associated keys located 
in the keysnelf. 

The cord at the sender monitor’s position is for ust* with 
plugging-up circuits and subscriber’s senders and that at the desk 
switchman*s position for use with the inter-office trunks and trunk.3 
for Main Frame tests If the cord at the Sender monitor’s positron 



ie casd through mi~t .tk$ and !<? comer, ^c.-s to a bu*y inter-offlee trunk, 
‘ iic tlx» ar.d rlnr conductors will not be closed through as t> <:• ?*f : e-' 
lay in * a rider monitor c»>-i circ-o.it will be shunted by ground o;j 
eiseve of busy inter-office trunks 


13MHGD OJ? OFF? TON 

If tiifc di'-A awitcrman wishe • to connect tiie vol estate? tt*r- 
in .1 combir.ation to the Sel ector Test Cord Circuit... he si.oulu operate 
the key masked "T33?". The ae'ectur test cord circuit ie for 
« C,T. tH’r.kc to manual off t c *e and by use of the volts.?tar test cord 
fiirc dt ha can assist the inside nan at the msuiu-al office in deter- 
fr.J nine nature of the tr able 

Shoula he wish *0 connect the voltmeter testing -o-><binf ion 
to the sender Monitor *3 position, he n * t 'J J 1 <U> operate tx.e sender mot ■ 
it o'j. tcey (Son, !£or. } Assuming that the desa s»itchaan wishes to te«t 
-*r inter-office trunk, he should inaert the plug of the voltneto-: *• 
eo”4 of his position in the test jack of the inter-offic*» trunk or.u at 
th* a-^ae tixr.o operate the m&3r& busy key (’’.P*) which will cruoe the 
top* pgrid ring conductors cf the teat circuit to be closed through if 
ti«e trunk is not buay• If tx*e trunk ie busy under these circumetarises? 
the red lamp is lighted because of the Cl relay not operating, due to 
eleeves of busy trunks being grounded •- Should he wish to teat a busy 


trunk, ;.e car. disregard the busy condition by operating the "No Test" 
key (K.O.T.), which will cioae tip and ring arounu the Cl relay con¬ 
tacts. The desk switchman should only use this key, however, vhex. h© 
is certain the Inter - office truck is otherwise out of service or if 
there i? •> make v - u sy plug in the make busy jack. 
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i^e opcrr-* i cn oi 


the make rosy key aloe oauo.es sreen 


lamp to V accs»e lifted arid to regain 
le cp-r' t. c."< The desk switchman she 
b y t h * m anl pu 1 cat 1 o n of *u a f olio win j 


30 as 1ong ea 


the ma).:e busy 
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Id then make the necessary tea 
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Bfrvsr?€ key £HSV ) 

Ground key* lO' 

Voltmeter Reverse Key (VM-kFV; 

Foreign Potential Key fPcSilF' 

Aamet er Key ( AM) 

20,000 chA Scale Key (20 GG0-) 

1,000 cte Srai* K*y (l.OOOlL) 

according tc the conditions oi which he * a testing for. 

If the desk ayatchttan >*ishe* to talk he shoulu operate ti. 


key talked (T-VK) Whirr cause 
with the test cur-cult and at 
vieory relay's controlling the 
TtiAii talks -■ > ~ougb the cord at 


» his telephone act t- v e s-'-jo tj.vted 

tne -.5aiuc tfae cloeca thru ■> : i: th* super 

v»*i' ts 1 enp cap ?/r*£n tlit „>osI» switCi* 

bis position or through t**e relector 


;<?st 


*orO t> 


tery and ground, supplied at the distant end For example, fr»vr the 
incoming iclcotoi. when t**e deskmnn talks over the cord at the send 
<?r monitor's position, as on subscriber’s lines connected to plug¬ 
ging up circuits, battery -nth* ground are avppl ied to the circul* in 
the standard manner through a #25-A repeating coil for furnishing 
talking battery end for energizing tne supervisory relay In eithe 


case when the 
open and when 


white lamp is lighted it indicates that the circ 
the 1 aop i.6 out it. indicates that, the circuit is 
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If the desk switchman wishes *o ring a subscriber on a p* 
ging ur c*rcuit he should operate the ringing key (KING) 




If the *c-'t the: the trunic ij ir. rouble, ) 1 .« 

t . _n:ovei from eer ,, i?e hy iraartin* a slJ,: c v ’-'/ pluc ■' *■*.♦* * V'« v v 

jc.r’ Tr it pla«; iw*r, not ha*e *-> >2 rC'n’.i *-0 raise cit.her m 

:iv ic'e^tor test.- r , o v, a t 4 . % - -t<>1 teeter tent ?<•.v.}, 
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yLOQH ALARM BOARD 

OSHKRAI 

Tne equipment on the floor alarm 'board provides an audibly 
and visual means for attracting the attention of the floor switch¬ 
man to tne fact that certain parts of the machine switching equip¬ 
ment on the floor (other than power equipment) hare become inoperative 
The floor switchman should understand that these alarms may oome in 
when the apparatus is in its normal position as well as its ©fi nor¬ 
mal position, and that the same trouble may bring in other alarms 
and especially after the lapse of approximately one minute indication 
of tne sender lamps at the trouble desk. Alarms should be attended 
to promptly in order to maintain the best service and to avoid dup¬ 
licate reports tf trouble 
IXgSC RXPTXOS Off gaUIPttgKT 

The floor alarm board consists of one or more bays of iron 
framework on which are mounted the alarm pilot lamps and belle, ana 
their associated equipment. The floor alarm board is usually locat¬ 
ed near the switchman’a stand and centrally with respect to the loca¬ 
tion of the apparatus in the switchroom. On the floor where the 
trouble desk ie located a floor alarm board may not be provided since 
the equipment may be located in the trouble desk. 

(l) Alarm pilot lamps are provided which indicate when the 

fuses are blown on the followings 
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Line Finders 

Subscriber's District Selectors 

Office Selectors 

Incoming Selectors 

final Selectors 

Subscriber's Senders 

Cordless ”B" Incoming Selectors 

Cordless •B* Key Control Cirouits 

Cordless *B* Allotters 

Cordless *B* link Units 

Cordless *B* Senders 

Repeating Coils Subscribers District 

Selector 

* * Incoming selectors 

« " Cordless *B* Incom¬ 

ing Selectors, 

Miscellaneous 24 and 46 Volt Battery 

Bus Bars 

Tones 

Ringing 

Coin Collection 
DistrS’ Aims fuse Panel 

(af When the machine switching apparatus ia blocked at such 
stages of progress, when the sender does not give an alarm or an oper¬ 
ator does not receive an indication of these cases, these troubles are 
provided-’ 

Subscriber’s District Selector Time Aiarm 
Final Selector Time Alarm 
Line Finder Alarm 

(3) When any drive motor stops on^ 

Line Finder Frames 
Subscriber’s District Frames 
Office Frames 

Subscriber’s Sender Frames 
Cordless ”5** Sender Frames 
Subscriber’s Final Frames 

(4) When any subscriber’s district frame make busy key is 

operated each alarm circuit is represented by: 

A designation strip 
A lamp (White or Red Cap) 

A Lamp {Motor Stop Alarm Only White Cap) 








A Key (Lotor atop Alarm Only Looki-g) 

An A, C« Singer (Common o Groups 1 .nd 

2 -bove) 

A-> il- C Gong (Group 3 above) 


;:Aaro]j o? opaR..fior 

On the sounding of either the .. C, ringer or D r C, gong th 
ZXsor switchman should at once take action to clear the trouble or 
.-.onomal condition as described under ’Method of Eandling frouble" 
r*d ~'d soon as this has been done, he should report the oauao by talc 
phone to the desk switchman giving such facts _s the nature of the 
trouble or abnormal condition, the cause thereof, if found .aid the 
action taken. Phis information will be entered by the desk switch 
r.wi in the log book kept for that purpose* Unless the floor switch 
nui notices the lighting of any of the aisle pilot lamps associated 
with certain fuse alarms and selector time alarm circuits or has r©~' 
oeived specific instructions from the desk switchman s he aho\ild go 
...t onoe in response to the sounding of the alarm bells, first to the 
floor alarm board and- from the designation strip associated with 
the lighted alarm pilot ascertain the location of the particular 
equipment in troxible. (dee sketch j-1) In connection with the stop¬ 
ping of a drive motor he should understand that the key ansooiatea 
with the lighted red lamp ahold be operated. Ihie ^ot will cause 
the rau lamp to become extinguished and the associated white lamp to 
become lighted -a soon »s he has the motor again running the red 
3.unp and the white lump will be lighted* He should then return tc 
the floor alarm board -md restore the key which act will extinguish 



ct*. the reu ana wa.ite 1 amps. On all other alarm circuits aa soon w3 
the trouble or abnormal condition is removed the lamp is extinguishes. 

TSIl TALE ALARM 

The tell tale alarm ia operated whenever aaslector is drive 
to the top of the bank and its commutator brushes make contact with 
the X segment of the commutator. This segment eatabliahe8 a circuit 
for a time alarm. Tne alarm aounaa at tne floor board ana main alar?:; 
board or trouble des*. 

. bBThCD OF OPE RATIC*: (See sketch ,r2) 

Ground, segment X, through tne P.S. relay (one winning) 

H 0 T aw. arc and P U to battery operates the P S relay Which locxa 
through itj front contact. Grounu from the front contact P.S. relay, 
back contact S relay ana STP relay to battery, operates S T P relay. 
«hen time measure interrupter makes contact, the ground from inter* 
rupter also operates the STP relay of the rotary switches Which 
step one terminal each time the interrupter breaks its contact. P U 
and 0 K are stepped one point. This operation ia completed three 
times and the P U and G ii switches move to terminal #4, at which time 
a circuit ia established from the P U switch to operate the 8 relay 
which operates ana locks. Its operation ope s the circuit of the STP 
relay to the interrupter ana its armature fills bacx, closing a cir¬ 
cuit from the interrupter a^&in through the 0 f switch ana STP relay, 
y/hich steps switches to terminal ttb for another time alarm. At T ne 
operation of the 3 relay grouna ras closer tnrou ■% its armature co;- 
; .eta -in*, tho A relay to >r.:cr r u.ich operates it. in turn li "..hn. 





the lamps and aounaing the alarm. If the trouble la cleared before the 
time measured off to give alarm, the stepping of the P U and 0 h switcn- 
es off of the normal point gives the 0 B switch the control to send 
them to another normal point by its bridging brushes from 42 to #4, *5 
being normal on the 0 N arc. The B U is closed on #5 terminal so in 
case of another tell tale alarm it can function* 

1155 glUSBR TIMS ALARM - METHOD OF OPERATION (See sketch #3) 

When B A relay in trip circuit operates, a circuit is es¬ 
tablished from the interrupter in the time alarm circuit. 

Ground at itterrupter "A- Start arc -#l B lead B *BA„ 

BA. Batt, 

Thus operating relay B in the time alarm circuit. 

Operation of rel^r B closes circuit through relay a. 

Ground ’B. A start arc.#l B lead. 'BA •-•BA Batt. 

Operate STB relay. Time Alarm Circuit. 

Ground Interrupter *A STP Arc. ’ STB Batt. 

Ground circuit at interrupter is closed one second and 

opened six seconds. 

When ground at interrupter is open STB relay releases, the 
switch advances one step and will continue to advance one step at a 
time until the sixth point is reached, where the circuit is open. 

A circuit is then closed to operate the B-9 relay. 

Battery 'A through terminal 6 of lamp switch A lead 'BA BA 

lamp. 

C lead E-9 Ground. 

Operation of B-9 relay closes a circuit to operate A r • y 




common to aisle. 

Ground ? B - 9. *A« Batt> 

Operation of A relay closes circuit through signal alarm 
and lamp circuit - common to all frames. 

If at any time previous to reaching the sixth point of the 
switch, the line finder is selected, the STPG magnet will step on to 
the sixth point on a circuit Ground "B- through bridging contacts 
of return arc through *STPG to battery at the sixth point this cir¬ 
cuit is open. 

A LARM SIGNAL TO SBHPBR MON ITOR (Assuming Receiver Off Hook But Sub- 
" soriber Poes Hot Dial). 

Subscriber does not dial the circuit through to the sender 
is all set up and 0 N relay in the sender control circuit is operat¬ 
ed. (See sketch #4)o 

Operate the U S relay, battery from or through winding of 
M 3 relay, back contact of li S relay closed point of M-2 arc. to 
ground at front oontact of 0 U relay, the M S relay locks to its own 
front contact to ground at 0 N relay. Operate the M-STP relay, bat¬ 
tery from STP 3-12 interrupter closed point of M-4 arc front contact 
of M S relay, back contact of TMA relay to ground at 1£SL relay (its 
back contact). M 4 switch moves to position or point #3 at this 
point the sender lamp burns brightly the circuit is from battery at 
the lamp closed point of M-4 arc, front contact of M S relay, back 
contact of TMA relay to back contact of MSL to ground. Sender Monitor 
operator plugs in the jack associated with this sender lamp. In dotn;~ 

6 - 



tills, he extinguishes the lamp and connects his set across the tip and 
ring, of subscriber's line and challenges on line. 

VOLTAGE ALARM (Sec s Vetch #5) 

A Weston Model #30 Voltmeter relay is provided for this alarm 
circuit. When the battery voltage lowers below the proper point, 
this voltmeter relay is operated and makes a contact to operate the 
low voltage relay. Battery, 1200 ohms resistance, low voltage con¬ 
tact of voltmeter relay and winding of 1 relay to ground. Low volt¬ 
age lamp lights and pilot relay (K.l.) operates. Battery, A C relay 
which operates through lamp, front contact I relay and winding H L 
relay to ground. Pilot lamp also lights from ground at front contact 
of H L relay through lamp to A C relay. 

PEASE _?A1IUH3 (See sketch #6) 

In case of phase failure, the phase failure relay operates. 
The P F relay releases and operates the P H A relay from battery 
through the ft 0 relay lamp, closed contact of failure key, back con¬ 
tact of P H relay, and winding P K A relay to ground, the operation 
of P H A relay closes a circuit to light the pilot light through D C 
relay. The ft C relay operates and sounds the alarm. It will be not¬ 
ed that in this case as well as for the ringing machines, the alarm 
circuit operations are performed through the release of certain relays 
which are held operated while these machines are running but wnen 
they stop, the alarm circuit functions. The key in the sketch is 
operated by switchman to cut-off alarm and the white lamp lights show¬ 
ing failure of that motor. 
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S&LF fSST AUBST2QNS 


These question# are for fche reader to ua@ in testing hi® knowledge 
of the lesson. 

1 « What two si arras are provided on the floor alarm 
hoard? 

2 ® Name the circuits having alarm pilot lamps on this 
bo&rdo 

3® Under what condition does this apparatus function? 

4- What is the purpose of the keys associated with the 
pilot lamps? 

5® What is the tell tale alarm? 

6 - If the ground connection to the X commutator was open 
what would result? 

7- What is the purpose of the B.A, relay in the line 
finder time alarm? 
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CA VL INDICATOR MAKE BUSY 

For office* having more than one call indicator position 
provision ie made so that any group of trunks to the oall indicator 
position can be made busy so as not to be selected for incoming 
calls. The Make Eusy equipment neoessary is individual to eaoh group 
of trunks and is looated in the panel offioe. When a position ie 
to be made busy the groups of oall indicator trunks terminating in 
that position are made busy, the M.B. number and group number called. 

* The method of making groups of trunks terminating at a 
call indicator position busy requires special terminals on the final 
frames at the maohine switching offioes. Each machine switching of¬ 
fice must have one "Master Make Busy" terminal and one "Master Make 
Idle" terminal for each manual office to whioh it has call indicator 
trunks, and one "Group Humber" terminal for eaoh call indicator pos¬ 
ition that has trunks from this offioe. To make a group of trunks 
busy, the Make Busy number and the group .lumber are cailei When 
the final selectors select these terminals, circuits are established 
to operate the M.B. relays whioh doses a oircuit through the drive 
magnet of the make busy sequence switch causing it to mv-tt it* v vha 
a uke busy position. In this position the sleeves of all ths trunks 
are grounded and a distinctive tone is sent to the operator calling 
the Master Make Busy and Group numbers over the trunk. This tone 
indicates the trunks to that -position are made busy. Upon hearing 





the tone, the operator takes down the oonneotion end the final se¬ 
lectors release. To restore the trunks to service, the Make Idle 
and Group lumbers cure called and when the final selectors eeleot 
these terminals the Make Idle relay and the Group Humber relays oper¬ 
ate to close the circuit and revolve the sequence switoh out of the 
Make Busy position to the Make Idle position. Another distinctive 
tone is sent to the operator calling the Make Idle and Group Humbers 
whioh indicates the trunks to that position are restored to normal 
and the grounds are taken off the sleeves. The call indicator trunks 
are then ready for servioe and the operator releases the final select¬ 
ors. 

METHOD OPERATION BY 8UPSRVI3QR 

When a supervisor desires to put a position out of service 
she will plug in an idle position at the "A" switchboard and seleot 
a trunk to the machine switching office and will then oall a oertaln 
Master Make Busy number. While holding the connection to that number, 
she will eeleot a second trunk to the machine switching offioe and 
oall another number specified as the number to be dialed to make that 
particular group of trunks busy. She then will disconnect both cords 
and the trunks in that group will test busy. 

To make the trunks idle again, the supervisor will repeat 
the operation performed to make the trunks busy, axoept that she will 
dial a different number speoified as the Master Make Idle number in 
plaoe of the Master Make Busy number. 

The maintenance foroe in the machine switching offioe has 
no action to take in oonneotion with the above operation, except to 








•«e that sequence switoh functions properly and that trouble is clear¬ 
ed promptly,, 

A Make Busy frame, whan fully equipped, has thirty sequence 
switohea each which means one frame serves thirty groups of trunks, 
one sequence switch for each group of trunks. One sequence switch may 
he wired to make a group of sixty trunks busy. 
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These questions ere for the reader to use in testing hie knowledge 
of the lesson^ 

1- Why is it necessary to use Make Busy oircuite? 

2- How does the supervisor sake all the relw call 
indioat or trunks in a position busy when trunks 
froa three machine switching offices terminate 
in that position? 
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' CABLING AND LOCAL WIRING 


GENERAL RESCRIPT I OH OF CABIIRG PLAN TO VARIOUS RACK S IS FULL IfiBCHAff- 
ICAL OFFICE {SEE SKETCH 11 1 

The underground cables terminate on protectors on the vert¬ 
ical side of main frame and are cross-connected to the horizontal 
aide of main frame. Cables are run to the horizontal side of Id).Fj 
from this point, cobles are run to the final frame carrying a multiple 
of each line, also cables are run from horizontal side of Id.F to 
♦ the Message register racfc. 

The circuits are then cross*connected to the vertical 3ide 
of I-D ?c and from here oables are run to ths terminal strips of the 
line finder frames Local wiring carries the circuits from the line 
finder’s terminals to the line finder multiple brushes, line and cut 
off relay etc Local wiring also carries the circuits from the line 
r uder commutators to the terminals of line finder again. From the 
line finder terminals cables carry the circuits to the district ter¬ 
minal strips and from here local wiring carries the circuits to the 
district selectors 

At the district other calls are run from terminal strips to 
the sender selector frame These cables carry circuits connecting 
the sender circuits with the district; also cables are run grcrn the 
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district frame to the repeating coil rack, connecting repeating coils 
and condenses with the distriot. Prom the district frame multiple, 
terminal strips cables carry the circuits to terminal stripe on the 
horizontal side of the main frame where oress-connections ere made to 
U.o, cables on vertical side of main frame for trunks going to a dis¬ 
tant office. 

Por local trunks from the dietriot frame cables are run from 
multiple terminal stripe to vertical eide of Z.D.P. and there multip- 
led to terminal strips on H side of main frame and here cables again 
carry the local trunk circuits to the incoming frame or inter-offioe 
incoming terminal stripe and from this point local wiring carries the 
circuits to the incoming selectors. 

Prom the multiple terminal atrip at the incoming frame, 
cables oarry the oirouits to the terminal stripe at the final frame; 
from this point the local wiring oarry the circuits to the final se¬ 
lectors. 

Proa the inoosiing frame cables are run to the repeating 
coil rack for connecting repeating colls and condenses with the incom¬ 
ing selector circuits. Prom the multiple terminal stripe at the final 
framee, cables carry the olroulte of the tip, ring end sleeve of each 
line back to the horizontal eide of X.D.P. for incoming service from 
other offices. 

If an office frame is used, cables are run from vertical 
side of I.h.F. to terminal strip at office frame; from here local wir¬ 
ing carries the oirouits to the offloe frame selectors. Prom the of- 
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fice frame multiple terminal cables are run to horizontal sidd of 
Main frame. 

In panel offices where cordless "B" board is used, cables 
will run from horizontal side of main frame to special repeating coil 
racks, then from there to special incoming frame for oordless *3 N 
board circuits terminating at sblector circuits fo incoming frame, and 
from the multiple terminal strips of cordless incoming frame cables 
will carry the circuits to the final frame selectors. 

Cables are also run from oordless incoming selectors to 
cordless *B* board trunk oircdits at the "B" board, and from oordless 
"B* board recording keys to selectors on the finder frame. 

From the multiple terminal of the finder frame, cables are 
run to the B sender circuits used for cordless *B" board service. 


ilUlTIPLB SPLIT AMD SHIPPING OSS’ THB PIIMST FRAMES 


In order to increase the effie&ensy of the trunks and out 
down the average hunting time, the trunks in a group or sub-group on 
the line finder district office, and incoming frame multiple banks, 
are not multipled straight through the frame; that is, the trunks in 
a group or sub-group do not appear in the same numerical order on all 
the frames to which they are multipled but what is known as a split 
or slipping method of multiple ie used. 

bputtisg and shmim m mbit my oh isssbr frames 

Each line finder has access to fifteen banks of terminals 
and each bank contains twenty terminals, whioh Is total capacity of 
three hundred terminals for the frame. (See sketch #2, Fig.#l)- 

Each bank of the twenty terminals is out or split in the 
middle and the terminals reversed in the two halves, No.l terminal 
in the first half being Eo.20 in the second half. This slipping is 
made on each of the fifteen banka of the line finder frame, the 
multiple wiring conneotion between the two halves is made by local 
wiring at a point where the multiple is split. With this arrangement, 
three hundred lines are multipled before sixty sslsotors. (Sketch 4Z t 
Pig.#2). This shows how the multiple of two line finder frames can 
be arranged by slipping and splitting and serve nine hundred subscrib¬ 
er's lines. The multiple banks are split on a vertical line so locat¬ 
ed that forty line finders are on one side of the split and twenty 
line finders on the other side of the split. 

This arrangement applies to both Xrames and the multiple is 
reversed between the two frames as shown in Figure # 2 . In this ar- 
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2 -uigement, each three hundred linee are multipled before forty line 
finders. 

Sketch #2, Pig, #3 shows the arrangement of the multiple 
split in the center of the frame, and then the multiple in each of half 
sllppedo Sr this arrangement a line finder can care for six hundred sub¬ 
scriber* s lines, each three hundred lines multipled before twenty-eight 
line finders. 

Where an extra split ia required on a line finder frame 
there is a loss of four seleotors, two on each side of frame because 
of the space required for local wiring to transpose the multiple of the 
two halves in each bank. 

Mumpis or mvm slippxhq at district or oppicb prambs 

The trunks at the district and office frames are slipped In 
layers of ten and in addition the order of count is reversed at e&oh 
succeeding district or office frame multiple, for example, a aub-group 
of trunks would number 0 to 9 at the first district or office frame, 
and would be the bottom sub-group, and at the next multipled district 
or office frame would be the top sub-group of trunks, and would number 
9 to 0 (See sketch #3)< 

IHCQMXKG PRAMB - TRUNK MULTIPLE SLIPPING 

On the incoming frame the slip arrangement of multiple used 
is similar to that at the district frame except that the number of 
trunks in a sub-group is six instead of ten trunks. 

A group of trunks at the incoming frame is twenty-four and 
when slipping is applied each group is divided into four layers of six 
trunks each, and the order of count is reversed at each succeeding 







frame, for example, trunks would number 0 to 5 from bottom up at the 
first incoming frame and at the second incoming frame this group of 
trunks would be transposed to the top layer and would number 5 to 0 
from bottom up, (See sketch #4) 

SPLITTIN G OF INCOMING TRUNK SR0DP3 

If twenty-four trunks is not sufficient to care for traffic 
to their respective final frame the multiple of a group of trunks* can 
be split and twenty four trunks can be wired from each half of the 
split group to the final frame and thus add forty-eight trunks to the 
final frame- 
FI NAL FRAME 

At the final frame each multiple terminal represents a part¬ 
icular line, therefore the slipping of multiple is not used, but the 
final frames are multipled as many tiams as is necessary for traffic 
requirements to furnish additional selectors at the final frame. The 
multiple of the final frames can be split if traffic requirements to 
a final frame is low enough, and the multiple of one final frame would 
then serve in plaoe of two final frames. 
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These question® are for the reader to use in testing Ms knowledge 
of the lesson. 


1- What is the purpose of using the slipping and split 
multiple methods? 

2 » Describe the split and slipping »®&h®d applied to a 
line finder frame ©f three hundred lines multiplied be¬ 
fore sixty aelectors* 

3- Describe the split and slipping method applied to two 
line finder frames oaring for nine hundred subscriber's 
lines* 

4- Describe the split and slipping method applied on one 
line finder frame oaring for six hundred subscriber's 
lines* 

3- Describe the trunk group slipping method applied at the 
district or office frames* 

6 - Describe the trunk multiple slipping method applied at 
the incoming frames. 

7- Describe the trunk multiple splitting method applied at 
the incoming frames; 

8 - Why is the multiple slipping method not applied at the 
final frame? 

9- Deeoribe how the multiple splitting method can be ap¬ 
plied to the final frames. 
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These quest ions are for the reader to use in testing his knowledge 
of the lesson. 


1- Which side of the mein frame do the underground cables 
terminate on? 

2- Which side of X.O,F, do the cables to line finders ter¬ 
minate on? 

3- Which side of I.D.F. do the message register and multiple 
checking cables terminate on? 

4- Same the different cables that associate oircuits with 
the district frame. 

5- Wnich side of I.D.F. do the outgoing cables from the dis¬ 
trict terminate on? 

6- Which aide of main frame do Incoming and Interoffice In¬ 
coming frame oables terminate on? 

7- Describe the cabling arrangement where cordless ”B" board 
la used. 

6* Where do the oablea terminate that are outgoing from In¬ 
coming and inter-office incoming frames? 

9- Where do the cables terminate that are outgoing from the 
final frame multiple? 

10- If an offioe. frame JLa used, how la it cabled to the racks? 
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LESSON NOo 17 


U) « LUBRICATION 
(b) - POWER PLANT 


LUBRICATION 


Drive Rotors 
Gear Boxes 
Bearings 


POWER BRIVB APPARATUS 

Jreaushcy 

No conclusion yet reached-. 

Clean and oil every six months. 

None required under ordinary 
conditions. 


QSHUBttms 


Sequence Switches 

Interrupters 

Translators 

Other Rotary Switohes 


Annually 

Monthly with vaseline 
Same as for Sequence Switch 
Seme as for Sequence Switch 


POWER PLANT 

8ervioe 

Two sets of friction rolls are provided at each selector 
frame, one for driving the thirty brush support rods on ons side of 
the multiple banks and ons for driving the brush support rods on 
the opposite side. 

The friction rolls are driven by gears from small motors. 
One motor is provided for each selector frame but in order to avoid 
putting a selector frame completely out of service in case & motor 
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3 tops r ©at motor it arranged to drive the friotion roll* on the tamo 
side of two ad^aoent frames 

Swplex drive notort haring tw@ elements, ont operating from 
a single phase alternating current circuit and ont element operating 
froa a forty-eight (4®) roll direct current oircuit are used, ^he 
motors are started froa the direot ourrent end and when up to speed, 
are connected to operate from the alternating current end. Upon failure 
of the alternating current supply, the brushes on the forty-eight Volt 
end are released by a magnet inside the motor fraao and the motor oper¬ 
ates on direot current until the alternating current is re-oonnected. 

Connections 

Saeh motor la provided with two sets of flexible leads each 
terminating in a plug. These plugs are oonnected to receptacle* mount¬ 
ed in a box near the floor. The box contains two reoeptaclss, two 
snap switches and two sets of fuses, a steal partition separating the 
A.C. line equipment from the D.C. line equipment. 

The D.Cc plugs and receptacles are arranged for three wires, 
the third wire being used for an indicating oircuit to show that the 
motor is running on the forty-eight volt oentral office battery. 

Signals 

There will be one indicator lamp for eaoh lino of frames in 
addition to the pilot lamps, Zn order to determine whioh motor is 
running on the forty-eight volt battery in case only one line of frames 
is affected, the switchman can, by observing, determine the motor on 
whioh the D.C. brushes are in use or he e&n open the A C. switoh and 
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1 isten for the D.C, bruwhea to engage the commutator. 

Starting 

In starting a motor the D.C. switch should be operated first 
and when the motor has attained suffioient speed the A.C switch should 
be operated. 

Boutina Inspections 

The automatic drive motor control should be tested by operat¬ 
ing the snap switches and observing that the power is continuous. 

This test is mads monthly. 

Batteries 

Under the present manual practice, storage batteries are 
charged until a certain specific gravity is obtained, the charge being 
discontinued when that certain specific gravity reading is reached The 
battery is then allowed to discharge to a certain point. The batteries 
in panel machine switching offices will bs charged and floated accord¬ 
ing to the load, from mercury arc rectifiers, these rectifiers being 
connected or disconnected according to the load. Forty-eight volt bat¬ 
tery is used for signaling purposes while twenty-four volt battery is 
used for supplying talking battery, 
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SELF TE3T aggSTlOMS 


Theae questions are for the reader to use la testing his knowledge 
of the lesson. 

1- How often are Gear Boxes cleaned and oil changed? 

2- What action is taken about "Searings*? 

3*= How often are Sequence Switches oiled and cleaned? 

4- H®» often are Interrupters cleaned? 

5» How often are Rotary Switches cleaned? 

6® What are the unit drive soot ore? 

7- What kind of motors are used? 

8- What takes place if A.C. power is off? 

9- How many sets of leads for each motor? 

10® What does the box near floor contain? 

11® How is box arranged? 

12- How many indicator lamps ere used for one line of 
frames? 

13- How can the switchman determine the motor effected? 

14- Describe how a motor is started? 

10® How should the automatic control be tested? 

16- How often should this teat be made? 

17- How are batteries charged and floated in Machine 
Switching offices? 
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COMMOTE OB, gMBflQ 

Preliminary t® the general cleaning of & frame, the select¬ 
or and finder commutators shall he sanded with #00 sand paper a In 
order to avoid scratching the commutators, the sanded sides of two 
pieces of paper should first he ruhhed together to remove the sharp 
cutting edges of the partdoles of sand. 

fhe sand paper should, for oonvanience in handling, he 
firmly seoured to a wooden paddle or sanding block 

A fibre guard shall he inserted between adjacent commutat¬ 
ors to protect the brushes from being struck by the sanding block* 

Care should be taken to exert a uniform pressure throughout the length 
of the oommutator. The sanding will oontinue until the oxide on the 
surface of the segment and fssder strips formed in the insulating 
material have been removed. Zt ie essential that as little of the 
metal as possible be removed from the commutator. 

After the sanding of the commutators of a frame has been 
completed the commutators shall bs rubbed with chamois or shssp skin 
to remove any particles tending to oling to the surface of the segments 
or insulating material, 

CIBAHIHQ APPARATUS WITH CQMPHBS3BD AIR 

When all the commutators of a frame have been sanded and 
cleaned, the assooiated apparatus shall be cleaned with the vacuum 









cleaner 


Place Vacum® ©leaner in m@h s, position that the hoes can 
be carried up and d@m the ladder without fouling elevators. dutch¬ 
es. etc. 

Place h®®& @& hi @w®r a@zzl® end arrange it so that the 
gtr®@sa of air ir directed aw@y from adjacent frames or other appara¬ 
tus c @11 ®iadwi near the frame to be cleaned and see that no 

draughts exist by means of which a circulation of the air in the 
vicinity ©f the frame 1® permitted. 

Clean all @f the apparatus on one aide of a frame before 
beginning on the other side. Before attempting to clean, make all 
©ireuitg involved busy, and in the case of operators distriot frames, 
have the Traffic Department stop using the eelectorso 

MBiaaa bams 

With a 1-1/2 inch brush, clean the terminals of the multiple 
banks downward and between the elevators. 

Hold the cup shaped nozzle attached to vacuum hose, open¬ 
ing up, just clearing the elevators and below the brush so that as 
much of the dirt released by the brush as possibls will be caught by 
th@ nozzlec It is not necessary to brush directly into the tube, as 
any motion of the brueh which will loosen the dirt without projecting 
it directly away from the nozzle will result in all of the dirt being 
caught in the current of air caused by the vacuum. 

Bales all selectors to permit removal of dirt from reeet and 
bearing platea under brushes. 


BEARING PLifflS MS P£JffBS 

With the soft rublber nozzl® attached to vacuum hose, begin 
at the top ®i the frane to remove all pockets of dirt from the flat 
surfaces m the top and bottom commutator plates and on such set of 
elevator rods bearing plates. 

Next, with the same tool, begin at the top of the sequence 
switch bay to dean any loose dirt and rust from the drive plates 
and pole pieces of the sequence switches., 

IRON WORK AMD WIRING 

Replaoe soft rubber nozzle with cup shaped noszlw on 
vaouum hose and brush all iron work and wiring accessible from front 
of frame, beginning at the top of frame and working downward. 

When brushing oahlS forms always brush the skinner toward 
the soldered connection. 

Bo not ope n counting relay cabinets to clean relays or 

Beginning at the top of the relay bay, clean the tops of 
the relay bays and shells of oovered relays with a piece of sheep¬ 
skin slightly moistened with some approved oil, wrapped about the 
cleaning stick. 

After the relay covers have been cleaned Pass the vacuum 
hose through to the opposite side of the frame and with the soft 
rubber nozzle attached begin at the top of the sequence switch bay 
to remove the dirt from the sequence switoh spring pile-ups. 
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Replace the soft rubber nozzle with the cup shaped nozzle 
and begin at the top of the frame to brush all the iron work and cable 
forms and skinrers of the switches and relays using the 1-1/2 inch 
brush. Special oars shall be exercised while cleaning forms not to 
brush in such a manner that the skinners will be broken or the in¬ 
sulation disturbed,. 

The proceeding operations should hare removed all dirt pos¬ 
sible to remove by brush or vacuum. 

SOTUBECB SWITCH PI 13-UPS 

Change vacuum hose to blower outlet and attach the soft rub¬ 
ber nozzle at the apparatus side beginning at the top, blow through 
the sequence switch pile-ups. 

SELECTOR RODS 

Clean each rod with a piece of sheepskin slightly moistened 
with some approved oil* 

BgaUgflCB SWITCH CAMS 

Sequence switch cams shall be oleaned by the application of 
a piece of sheepskin in the forked cleaning stick known as #230 tool. 

The switoh may be rotat ed by short-circuiting the M A" spring 
with the devioe provided for the purpose known as the #218 tool. 

In general., sequenoe switches shall be cleaned with the 
v- :vP*r*tus out of service. In all cases where the switch in 
rotating furnishss a momentary cirouit to other apparatus the ground 
or battery condition shall be temporarily removed from the wwitch be 
ing cleaned . 





At the same tine that the sequence switch cans are clean ed 
the duet shall be reached from the separators between the came and 
also from the blank cams, 

ROUTINE TESTS SUBSSCLUBBT TO ©1BAHING OJ APPARATUS 

When all the apparatus associated with a side of the frame 
has been cleaned, tests for proper oircuit operations shall be made 
before the apparatus is restored to servioe. 

When one side of a frame has been cleaned and replaced in 
service, clean the other side before proceeding to another frame, 

APPARATUS IN OPERATING AND TERMINAL ROOMS 

The foregoing comprises the general cleaning of machine 
switohing apparatus. The cleaning of key traps, cord pits, tarpaulins, 
fans, material lockers, eto. in the operating room, and furniture, 
relay racks, eto. in the switchroom, oocuring at frequent intervals 
shall be assigned in the form of a schedule by the wire chief to the 
cleaner. 

No floor preparation shall be used containing a substance 
which gives off oily or other fumes liable to cause corrosion or in¬ 
sulating deposits on contacting apparatus. 

The floor of the switchroom shall be oleaned with a mop. 

No sweeping or brushing of the floor should be permitted except just 
after it has been mopped and is still in a damp condition. 

All dusting in the switchroom should be done with cloth 
or sheepskin slightly moistened with some approved oil. 
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fl»p T^ar gCTSTIQHS 


These question® are for the reader to use in testing Me knowledge 
of the lesson. 


1- What grade sand p&gser is used for cleaning commutators? 

2- What precaution is taken to avoid scratching the com¬ 
mutator? 

3* What device is used to proteot the brushes? 

4- To what is the sand paper attached? 

5- To what extent shall the surfaoe of the commutator be 
sanded? 

6- What prooess completes the sanding of a commutator? 

7- What precautions should be taken when cleaning the ap¬ 
paratus with tha vacuum cleaner hose coadng into con¬ 
tact with the apparatus? 

8- How should the blower nozzle be held? 

9- What is the procedure to be followed in the care of 
operator's dietrlot frames? 

10- How are multiple banks oleaned? 

11- How are Bearing Plates and Drive Plates cleaned? 

12- Should oounting relays oabinets be cleaned? 

13- How are relays cleaned? Selector Rods? Sequenoe Switch Cams? 

14- What should be dona after an apparatus frame has been 
oleaned? 
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LESSON NOo 19 
ROUTINE TESTS 


The following are the principal items of Panel switching 

equipment to be furnished for the initial installation at Seattle 

which require testing equipments 

1- Line Finders 
2« District Selectors 
3* Incoming Selector «• Cordless 
* Full Mechanical 

4- Final Selectors 

5- Subscriber’s Senders 
6^ Cordless Senders 
7- A Sections,, 

DESCRIPTION OF ROUTINE TESTING EQUIPMENT 

The following gives a brief description of each set or cir 
cuit of the various sorts to be supplied for Seattle offices: 

Patching Cord Tdst Set 

This is a set to be mounted on a side wall or frame and ic 
aaed in testing the continuity of patching cords of all kindSo 

Switchboard Cord Test Circuit 

Thi3 is a circuit used in testing supervisory relay, and 
the continuity of cords in "A* switchboard. 

Relay Adjusting Teat Set 

The relay adjusting set is designed for use in adjusting 
relays and other apparatus for which current adjustments are spec¬ 
ified,, It contains a milimeter and variable resistance for adjust¬ 
er current vatues. 

a 







Selector Teat Set 


This i« a set mounted on a tea wagon, for testing individual 
district, office, full mechanioal, incoming or final selectors. It is 
used at the selector frames and is attached to a selector to be tested 
by patching cords placed in the test Jack of the selector. The prin¬ 
cipal use of this set will be for adjusting apparatus found in trouble 
by the automatic teste and for testing the selector brushes which are 
;K-t tested by the automatic routine teat equipments. 

Cordless "£* Incoming Selector Test Set 

Jacks are supplied at the Cordless ”B" selector frames where 
'this test set is attached. The test set has a cord and plug represent¬ 
ing the "A" operator's cord. The tester can order the trunk to be con¬ 
nected by the cordless "B" operator to the lines used for testing in¬ 
coming selectors and thus obtain a test of the selector and of the ring¬ 
ing and supervisory relays- For adjusting the supervisory relay, the 
-ester can order the trunk up on a line appearing before him on the in¬ 
coming frame jack box and there attach the relay adjusting box. 

Notes Routine tests of cordless trunks will be made at. 
night from the "A" operator positions. The "A" operator will order up 
the trunks, one after the other to the lines used for testing incoming 
selector*, thus testing the cable paire y selectors and ringing and 
supervisory relays. If the teat is met successfully, the "A* operator 
will receive a distinctive flaah. 

Cordless *3" Sender Test Bouipmant (Automatic ) 

This is an automatic test equipment operating without at¬ 
tention until trouble is encountered. Sender selectors are used to 







pick up the senders one after another to subject them to routine tests. 

Subscriber’s Line Test Box 

The tests of subscriber's lines for continuity, breakdown and 
sleeve test cannot be made automatically sinoe the defleotlon of a 
voltmeter must be observed. The test of the line finder is not made 
automatically. All these tests are to be made manually, 

For picking up subscriber's lines, final selectors, special” 
ly wired, are used. They are available for handling ordinary calls 
except when in use for testing. Two finals per five hundred lines, 
one on each side of the last final frame in each choioe 0 are adapted 
for these tests. This is done by adding two extra jacks and two extra 
cams each of these finals. 

The test box is patched to a final selector by means of oord 
and jaoks at the final frame. The final is then stepped to the sub¬ 
scriber's lines and tests to see whether or not is is busy. 

If busy, the final does not proceed. If the line is free, 
the final closes tip and ring. 

If a continuity test is to be made the voltmeter will be 
connected and the throw of the needle observed. 

Break-down tests will be made as with manual equipment. 

If the line finder and line relay are to be tested, the 
sleeve will be opened at the test box and a high resistance thrown 
across tip and ring to test the line relay. If the line relay and 
line finder operate the dial tone will be heard by the tester. The 
non-Operating current will also be placed on the out-off relay and the 
tester should be able to operate the line relay and get the dial tone 
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In connection with the voltmeter test 6 the cut-off relay will be teat- 
ed with minimum current to make sure that it pulls up and oloaes tip 
and ring. The Hake Busy resistance will also he tested for continuity. 
If a particular line finder is to he tested a test plug with ring and 
sleeve strapped is inserted in the test jaok of that finder and the 
plug from the test hox circuit is inserted in the test jack in the 
starting circuit. 

The circuit operation is the same as on a regular call and 
the test hox circuit is oonnected tc the distriot selector when line 
is found 

It will also he necessary to make a mechanical inspeotion 
and special test of each line finder occasionally. 

Subscriber’s Sender Test Sets (Automatlo ) 

This test will he entirely automatic so that when the tc3t 
is started^ senders will be picked up one after another without any 
attention from the maintenance force as long as the senders meet the 
test successfully. When a sender fails to meet the test, the test is 
stopped automatically and an alarm given. 

Senders are picked up for test by special test sender se¬ 
lectors, these being in turn picked up by a master test sslsotor. 

The oirouit waits for a busy sender and gives an alarm in case the 
sender is busy too long. 

The general operation of the testing oirouit is to trans¬ 
mit to the sender,, pulses to represent those normally ooming from the 
subscriber's dial and to transmit to the sender, reverse control 
pulses such as would normally come from selector commutators and to 



transmit to the sender, reverse control pulses such as would normally 
come from selector commutators and to receive direot oontrol call in¬ 
dicator pulses. 

The dial pulses will vary in speed to a somewhat greater ex¬ 
tent than the limits set for subscriber* e dial. 

The conditions of subscriber's lines will also be simulated 
as to resistance, capacity and leakage. 

The reverse control pulses will be sent in hy a rotating com¬ 
mutator working at about Z0% above normal speed and the sdts of pulses 
will be sent very quickly one after another in order to detect any 
counting relays which fail to restore qulokly. 

The call indicator puloes sent out by the sender will be re¬ 
ceived by relay call indicator relays whioh must match with the pulses 
sent out. 

The resistance and capacity of the trunk will be simulated 
but no leakage is to be used, since trunk leakage should be negligible. 
The coin senders will in addition be tested for coin oollect and re¬ 
turn operation. 

District Seleotor Test Set (Automatio ) 

This is an automatio test whioh normally operates without 
attention, but stops and gives an alarm whenewer a seleotor fails to 
meet the test. It also waits and measures off time whenever a busy 
• elector is picked giving an alarm if the time exceeds a pre-determined 
limit. By throwing a key, the test set can be arranged to skip buoy 
districts. 



In order to pick up the district selectors, rotary line 
switches will be used. One such test switch per group of twenty dis¬ 
trict selectors will be needed. 

In order to pick up the various test switches, master test 
switches of the rotary step by step type will be used» 

The automatio test operates as follows^ 

When the start key is operated, a master test switch picks 
the brush leads of the test line switch having access to the first 
group of district selectors to be tested. The test line switch then 
moves to the tenainals of the first district selector in the group. 

The test apparatus then tests the selector to see if it is busy. If 
it is not busy the test cirouit is closed. This causes one of the 
regular senders in the office to become associated with the district 
under test 0 Pulses are then sent into the sender by the test equipment 
whioh set up the registers to direct the call to a group of test trunks 
on a district selector bank. The group of test trunks are cross con¬ 
nected to the testing equipment c 

All features of the district selectors are tested, such as 
coin collect, message register, reversal of the trunk and test of the 
polarized supervisory relay and repeating coil in and out. Two,special 
office codes will be needed for this purpose. The polarized relay will 
be tested over a maximum and minimum trunk resistance by the automatic 

test 

Pull Mechanical Incoming Selector Test Set (Automatic ) 

The automatic t.«et of full mechanical incoming will be made 
at the outgoing office. Test switohes will be provided for pioking up 
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such district selectors as are required to get- access to all full 
mechanical outgoing trunks appearing on the district frames and such 
office seleotors as are necessary to get access to all full mechanical 
trunks appearing on the office frames. 

The test circuit causes the switch to pick up either a dis¬ 
trict or office selector as the case may be. The selector is then 
caused to select the group of trunks to be tested,, and will pick up 
the first trunk in the group if it is not busy. If this trunk is 
busy c the test oircuit is not closed and the testing mechanism will 
wait for a measured time interval for the trunk to become idle. In 
case the trunk does not become idle within this period, an alarm will 
be given. By throwing a key the testing mechanism can be made to 
skip busy trunks. 

When the trunk has been picked, the incoming selector is 
caused to make a selection to a group of lines used for testing incom¬ 
ing selectors appearing on the final multiple of the incoming office. 

The test lines are provided with test circuits capable of 
testing the ringing relays and the supervisory relays. The testing 
mechanism on these, teat lines will send back pulses to the testing cir¬ 
cuit of. the incoming selector in such a manner that if the ringing re¬ 
lays are tripped prematurely or fail to trip when they should, or the 
supervisory relay fails to operate or fail 3 to fall off under the condi¬ 
tions of the test, the test circuit will be stopped and an alarm sriveu 
at the outgoing office. 

When the test, circuit discovers a trouble, a maintenance man 

in the outgoing office will communicate with a maintenance man at the 


incoming endj specifying the trunk in trouble and the nature of the 
trouble as far as he can determine it. 

The district selector used for this test is a regular dis¬ 
trict selector which, when not employed for testing, is used for 
regular calls, 

/ 

PIKA1 SELECTOR TEST SET (AUTOMATIC ) 

This is an automatic test set and makes use of the local 
incoming selectors as a means of patching the final selectors to 
the automatic test apparatus. 

One loca} incoming selector having access to each sub-group 
of final selectors is used for pioking the finals. These incoming 
selectors when not being used by the automatic test apparatus* perform 
the regular functions of local incoming selectors. Inter-office or 
cordless incoming selectors will be adapted for test purposes for 
picking those finals to which local incomings do not have access. Such 
inter-office or cordless incomings can be used for test purposes only. 

Incoming selectors assigned for this purpose are wired to 
the automatic test apparatus. In the final multiple the three top 
lines in the top bank in each group of 500 lines are assigned as test 
lines. The reason for using three lineB is for the purpose of testing 
the private branch exchange group hunting feature of final selectors. 
The test lines are cross-connected at the I,D.F. to the automatic test 
apparatus. 

The test is entirely automatic in action 0 the method of oper¬ 
ation being as follows: 



Assuming the test to start in the first sub-group of final 
frame Nod. The test apparatus, when the start key is operated, ehoos- 
ea the incoming selector having access to these final selectors and 
makes the incoming busy to regular calls. The test apparatus then 
causes the incoming selector to make brush and group selection- In 
this case the number zero brush and group will be selected and then 
causes the incoming selector to pick the first terminal in the group. 

If this terminal is busy the test apparatus waits and counts off time, 
Tf at the end of a certain period, this trunk is not released t an alarm 
is given so that an attendant can investigate and find why it is being 
held; this time interval can be made to whatever length of time is 
found necessary The circuit can also be arranged so that when the 
xs y is thrown the circuit will not wait for busy finals. 

The test apparatus will apply a number of tests to determine 
whether the final selector under test is properly adjusted. 

If, at any time, the final does not act as the test circuit 
expects it to, an alarm is given and the final is heldc 

After one final has been tested the local incoming select¬ 
or is connected by the test circuitto the next in the group, etc. 

This operation continues until all finals appearing in the 
first incoming bank are tested. The incoming selector is then re¬ 
turned to normal and again started, this time picking the second brush 
in front of the incoming. 

After testing in one sub-group, another incoming in another 
sub-group is chosen; where the number of such groups is different in 
the different choices, arrangements are made not to test certain 
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finals oftener than others 


The teat apparatus does not test all brushes on the final 
seleotorsc This could be done but it would require test lines in 

each bank* To test each brush, it is planned to use the portable se¬ 
lector test seto This box will be equipped with keys so that the 

test man can cause the selector to make tens and units selections on 

each brush. 

FREQUENCY OP TESTS 

The frequency with which a routine should be made is deter¬ 
mined by a balance between the cost of making the routine, the amount, 
of trouble found and the seriousness of the trouble sub regards its 
reaction on the serviceo The results of the routine tests should 
therefore be examined critically from time to time to decide whether 
the frequency should be changed. 

RECORDS 

1 ; Manual Routines 

In order to remind him when the routine to be carried out 
manually, should be started, the chief switchman will keep a "Tick¬ 
ler File", probably one card for each month showing the various 
routines and the dates on which they should be started* 

The chief switchman shall issue at the proper time to the 
man who is to do the work, a sheet entitled "Panel Switching Rout¬ 
ine Tests",, 

In general, trouble discovered by routine will be cleared 
up immediately, and the routine tests, if necessary, made on the 
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equipment to make sure that the action has removed the trouble 


J 


It will e however, be necessary occasionally to refer trouble 
to tne apparatus man or relay man. Unaer these conditions the tester 
should make the apparatus busy and write a ticket, giving the location 
and appearance of the trouble„ 

These tickets c when several have been collected, will be 
turned over to the apparatus or relay man. These tickets do not form 
part of the numbered series made out of the trouble desk since they ar* 
not troubles whioh have been encountered by service calls. 

The apparatus or relay man, after clearing troubles, should 
report to the man making the tests so that the action taken can be 
entered on the "Routine Testa" form 

These tickets form part of the recorde of the apparatus or 
relay man and are turned in by them to a clerk who enters them on 
the reports entitled "Summary of Troubles Cleared". 

The purpose of these records is largely to show whether 
enough trouble ie found to justify the time spent; ie. ; whether the 
frequency of the routine ie right, the chief switchman should there¬ 
fore keep informed as to how much time is spent on each routine The 
time spent on each routine which can be justified will vary. 

More troubles will probably be found just after cut-over 
because of apparatus being new and because fewer calls are handled s.t, 
this time by each piece of equipment and therefore a larger' percentage 
of trouble is to be expected from dust and poor cbntacts 
2 . Aut paati c Routines 


Since the automatic routines will be in operation daiV 




■vJ t * ..a to i&aue aiisctp 


i o ^ 

Id u. ' 


.*0 4 # 


»f 




every day, but he will delegate the duty of supervising these tests 
to the proper people. 

The routine teste made automatically sure kept track of as 

follows: 

Bach automatic test set is supplied with meters which tell 
the number of unite (that is, selectors or senders) tested, the 
number of units passed over because busy, the number of individual 
tests and the number of complete oyclss of tests. 

The main purpose of the trouble records is to show whether 
the frequency of the tests is right. The routine testing apparatus 
which run almost continuously, is subject to considerable wear, and 
if very little trouble is being discovered, it can be kept idle for 
longer periods. The automatic routine test equipment shall not be 
operated during the busy hour. 

ROUTINE INSPECTIONS 

Adju stment and Inspection of Sequence Switch Drive Plates 

Work' to £ e 5one fiy ibe Apparaius MarT ." 

First: Make sure the circuit of the snitch to be adjust - 
ed is made busy, then remove the fuses which are individual to the 
circuit. 

Second: Examine the contact surface of the driving and 
driven drive plates which should be completely covered with a good 
friction surface and free from bright spots. On a slow or slipping 
switch whenever any part of the driving surface is bright it should 
be thoroughly cleaned by rubbing with a piece of cheesecloth soaked 
in carbon totra-chloride after which water should be applied a drop 
at a time; then allow switch to stand Idle until rust, appears 





Several applications of water way "be required to form a coating of 
rust on this surface, hut excessive rust should he avoided.. 

If there is any indication of oil or grease on a piate c 
it. should he thoroughly cleaned, using a piece of cheese cloth soak¬ 
ed in carbon tetra°chloride Special attention should he given to 
the driving plates directly above and below the driving shaft hear¬ 
ings, as oil from these hearings will sometimes work its way up and 
down on the surface of the shaft to the plates 

Inspect top and bottom surfaces of these plates for ar.y 
traces of oil or grease. 

Any loose rust, dust or dirt, found accumulated on top of 
the driving plate should he removed by using a piece of cheese cloth 
soaked in carbon tetra*chlorideo 

When cleaning plates two changes of cloth are a necessity,, 
cm* to he used for a rough cleaning, and the other to finieli with. 

Do not touch the contact surface of the plates with the 
hands as the oil from & person’s skin is sufficient to cause a disc 
tc slip. 

Note; For cleaning sequence switch plates use only carbon 
tetrachloride designated as "Technical "a This should he free from 
oil or grease and can he tested by wetting the hands or fingers with 
it when it should quickly evaporate arid leave the skin a mottled 
v hite o 

Third: In an assembled switch the cam shaft hearing pin 

should he so adjusted as net- to hind; ie the cam shaft should have 
about ,003 or an inch end play in its hearings. This can best he 
! • ,»*, by wetting the hearing pin so as to leave no end play 
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and partly tightan the clamping screw, then tap the end of switch 
frame which is holding the bearing pin with a screw driver until 
the desired amount of end play is obtained. Tighten clamping screw 
securely and again check the end play as the bearing pin will some¬ 
times move when tightening the clamping screw. When inspecting for 
end play, just enough pressure should be put on the shaft to over^ 
come the pressure of the switch eg?rings but not enough to spring 
the frame. 

Fourth; Inspect the driving disc for running true. This 
is done by rotating the switch by hand and at the same time noting 
the gap between the driven disc and the switch frame, which should 
be from O 024 of an inch to .034 of an inch. If the gap is large, 
bend spider towards "R" magnet, while if it is found to be small, 
bend spider towards the cams of switcho 

Fifth: Inspect for air gap between the driving and driven 

discs. The best way to determine the correct gap between these discs 
is by the eye 5 using gauge only occasionally to check the eye. Hold 
a lamp so that it illuminates the top mounting ear of the switch di¬ 
rectly below the one to be adjusted, but shielded from the eye, then 
place eye in line with the surface of the driven disc and sight 
through the gap toward the illuminated ear (the ear, being galvanised 
forms a light back-ground; when there is no switch mounted directly 
underneath the one to be adjusted use a piece of white papar for a 
back-ground) 0 Now revolve the switch and note the air gap, this 
gap is adjusted by moving the whole switch frame. The gap between 

;hc driving and driven discs shall be as small as possible without 
touching with the driving shaft and sequence switch in any position 
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h: ftf> are Jr the position*; which bring the disc* farthest apart, 

Tx*«> vertical driving shaft should be revolving while adjusting the 
g-sp between discs 

Not«c Oxi cuutine inspection do net change the adjustment 
until the discs rub together or the gap between discs exceed ,020 of 
.an Jrcho 

Sixtn Thv driving disc should be 3«t on the vertical shaft 
that it does not come in contact with the a?aguet shoe ana the max- 
.Taii gap between the closest point, on magnet snoe and disc shall b t 
110 of nu inch, 


Seventh* Short-circuit the "A” cam contact springe by in 


~ rtirtg the "A" cax short-circuiting tool- f-oen replace the fuser 
end ellov> the switch to revolve a few minutes for the purpose of 
finding in the contact surfaces cf the driving and driver- plates. 
Before rtuaoving the short-eircuiling tool, apply slight 
frictien to the switch by placing . finger on the index plate to 


•-, e \ * tb a. e will c mu o s any appreel 
• ■■: d driver plate? - When there is 
cl or* cf the plates and their ad jus 
the cause for slipping eliminated 


able clipping between tne driving 
frund tc bt any *2upping the ecu' 
t^eni rr-uat again he checked and 


The following inspection and adjustment of se^uenoe cuitel 
•pr 1 n.**? frnoul d be muds in the order in vu.ich they arc given.-. (Fete ' 
edge of earn v/hioh first comes in contact with the springs whan 


v * owlten is rotated will be called the front edge, and ine edgj 
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Cams should be centered between springs on each side of 
them. Adjustment is male by moving the spring assembly. 

Rotate switch, and whenever the springs are on the insul¬ 
ation part of the cams, there should be a good clearance between the 
inner springs and the inner or outer radius of the inner cam cutting 
and also between the outer cam cutting to preclude the poesibility 
of the springs making false contact with the cams. Adjustment is to 
be made by moving the springs on the spring assembly. After moving 
a spring it will be necessary to tighten the screws in the assembly 
which may be done either by the use of an offset screw driver or by 
removing the bracket from the frame while tightening the screws,, 

Inspect all contact springs for tension which should be 
minimum thirty, maximum forty-fiwe grams, when in contact with the 
metal part of cam. 

Notes. Make a small pick about six inches long, out of a 
piece of wood or fibre to be used for inspecting tension of contact 
springs. Hold pick in hand as a lead pencil and with the pointed 
end near the contact portion of the spring, lift the spring away 
from the cam.. The spring tension from thirty to forty-five grams, 
can readily be determined by the sense of feeling, after a little 
pi actic.e. 

For the purpose cf acquiring a good judgment of the cor¬ 
rect tensj on., teat a number of springs by using the tension tool, 
and after testing eacn spring use the pick and feel their tension 
Unless the sequence rwitch has a tendency to slip. it. will not be 

necessary to reduce the spring tension to forty-five grams 








To inspect the adjustment of springs and cams in reference 
to making and breaking contact, (l) move switch until the center of 
the spring is on the front edge of the "A" cam and then note oit all 
other cams which springs break from a regular cutting in the position 
from which the switch is now being moved out of. 

( 2 ) Move switch until the center of the "A" spring is on 
the rear edge of the "A" cam, and then note the amount of contact 
all other springs have on cams which make on a regular cutting in the 
position which the switch is now being moved into. Make tnis in¬ 
spection on several positions of the switch. 

The amount of the average contact which the springs have 
on the cams in the first test should be approximately the same as in 
the second. When it is found that they sure not equal, adjust by 
bending the "A" contact spring oo as to bring its contact portion 
forward or back as the case may be.. Bend the "A" Bpring only at 
its angles and be sure to leave it witn the proper spring tension. 

Make a check to see that the springs make and break con¬ 
tact correctly with each cam cutting. To do this start with the 
switch in the first position and move it forward until the center of 
the "A* spring is on the front edge of the •A* cam, with earltd* in 
this 2 03 it ton all same from to "X" inclusive, which axe cu* U 

; v ’ ; ton one, should make contact with their respective springs. 

(This may be checked in order to determine whether any spring has 
broken contact with its cam, by delicately attempting to turn the 
switch in the reverse direction. Great care must be used in moving 


tae switch backwards since any spring wnich may have broken con- 


with its c >.m ri: tend. to avp:d backward rotation arid • 






sequentiy be damaged by further movement. This tendenoy to impede 
vhe reversing of the switch permits the spring to be located and adjus 
cd) Now more the swttch forward again until the center of the contac 
portion of the "A" spring is on the rear edge of the "A* 1 cam; with 
switch in this position, all cams from "B* to "Y* inclusive which are 
cut in position 2 C should make contact with their respective springs. 

The making and breaking of contact springs on cams having 
l/4 or 1/2 cuttings can be checked by the eye, Knowing the position 
of the springs on a cam having a regular cutting, it will be seen 
that a cam whioh proceeds with a l/4 cutting should make a five de¬ 
crees or 1/2 the width of a regular cutting, sooner than a cam hav* 
in g, a regular cutting, etc. 

Repeat the above operation through all positions in which 
the "A" cam is cut. Adjustments may be made by a slight bending of 
the springs, but if much bending would be required the cam should be 
moved on a shaft instead. When it is found necessary to move a cam 
on the shaft the cam clamping nut should be slightly loosened by 
holding the index plate with a tool and turning the nut with the 
clamping nut wrench. 

Hold adjacent clamps and move the cam desired. After set¬ 
ting cam in the proper position,, hold clamping nut with wrench and 
tighten by turning the index plate until spring on wrench is cora- 
prwssed about 1/6 of an inch. Use care so as to never move the 
switch backward as this may damage a spring. Whenever a can has 
been moved cr a spring adjusted cn a switch then all positions in 
•t'hxth the "A" cam is cu> , auat be re-checked. 
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With the roller of the *A* spring in the corrugation of 




j 


the can, the front edge of the "A" spring should dear the rear edge 
of the "A* cam minimum ,017 (thioknsss of the "A* contact spring), 
maximum ,034 (twice thickness of contact spring). It is preferable 
to hare the above adjustment in the minimum clearance. Tnis adjust¬ 
ment is made by bending the roller spring using the *A* cam roller 
spring adjusting tool. 

The tension of the roller spring should be from four hund¬ 
red to six hundred grams. This tension is checked by a gauge pro~ 
vided for that purpose. 

Rotate switch by hand to see if the "A" roller revolves 
freely. If it does not turn or appears to be dry, apply a small 
quantity of watch oil at the top of the roller bearing. Apply the 
oil with a sharp pointed toothpick and use great care so as to not 
leave any oil on the top surface of the roller or allow any to run 
through to the bottom of the spring. 

A small amount of oil may also be applied to the right 
hand end cam shaft bearing, if it appears dry. 

It is proposed to make the following inspection: 

Sequenoe Switches 


(a) General 
(b> Drive Plates 


Selectors 

Multiple Brushes 
Commutator Brushes 
Trip Fingers 
Commutators 
Rotary Switches 
Interrupters 


annually 

monthly 


annually 


annually 

monthly 


Cl ear.ing Commut ator3 


(see note) 




Note? The frequency will vary accoruing to the humidity 
from once per day in very humid weather to once a month when the 
■building is heated* 


aOUTINS CKBCKS ; 

Relays 

It is proposed to check the adjustment of relays as out¬ 


lined: 

1- Millimeter check of counting 
and stepping relays 

2- Millimeter check of Subscrib¬ 
er's line and cut-off relays 

3- Millimeter check of final se¬ 
lector P.BoX. relays 

4- Millimeter check of other re¬ 
lays 


Annually 


Semi-annual! y 


Annually 


Every two years c 


Other App aratus 


1- Clutches 

2- Translators 

?- Other Rotary Switches 


Annually 

Semi-annually 

Annually 





SBU TSST QUESTIONS 




These questions are for the reader to use in testing his knowledge 
of the lessonc 

1- Vhat different parts of machine switching equipment re¬ 
quire routine testing? 

2- Describe briefly the uses of aach testing circuit. 

3* In the final multiple how many lines are assigned for 
test lines and where are they located? 

4- What happens if the final selector does not aot as the 
test circuit expects? 

5- How are the routine tests made automatically kept track of? 

6- How will the dial pulses from the "Subscriber’s Sender Test 
Set" compare with the pulses sent from subscriber’s dials? 

7- What is used to test each brush on the final selector? 

SBqUBHCB SWITCH 

8- What should be done to a dircuit first before adjusting a 
sequence switch? 

9- How should a slow or slipping switch be taken care of? 

10- How should plates be cleaned? 

11- How should you inspect for air gaps between driving and 
driven discs? 

12- When is the "A" cam short circuiting tool to be used? 

How should all contact springs be tested for tension? 

13- How is the tension of the roller spring cheoked? 
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METHOD OF TAK.IU0 SmTIPMSKT OUT OF 3BRVICJS 

■I P CIRCUIT 

(a) Remove plug from regular trip circuit Jack and place 
’ in the emergency jack. Calls advancing through the trip circuit 
t a time when the circuit ie taken out of service will be picked 
p by the emergency trip circuit in the same manner as a new cal3. 
he eciurpment in the circuit taken out of service if operated at 
hat time will function in the tame manner as on an abandoned call, 

(B) To reetore to service, remove plug from emergency 
jack and place in regular trip circuit Jack. This jack is on the 
.line relay frame 
ST ART CIRCUIT 

(a) Remove plug from regular starting circuit jack and 
place in emergency jack. Calls advancing through the regular start¬ 
ing oircuit at the time an emergency starting circuit is placed in 
service will be picked up by the emergency starting circuit as a new 
call and the equipment in the regular starting circuit and associated 
circuits beyond will function as on an abandoned call. 

(b) To restore to service remove plug from emergency jack 
place in regular start oircuit. This jack is also on the line 

relay frame. 

IINS FINDER 

fa) If the line finder is at a normal position,, place an 








Zf 


U.B. plug in the line finder -i.B* jack which will »«ke the line find* 
er test “busy. 

(b) if the line finder is off mm%2, m& the district is 
in tinking position, plaoe an tf.B. plug in th« line finder Jack 

and tne line finder will be restored to normal and made t@ teat "busy 
when the calling subscriber hanga up. Should the trouble be of such 
a nature aa to prevent release of tho line find?r, wait until the 
conversation i3 over and check the district aeleotor to make aure 
that it hae been restored to normal and then reset the line finder 
by hard. If the district selector has not b'^en restored to normal, 
rotate the district aeleotor sequence switch to position IB by hand 
when the selector should return to its normal position restoring the 
equipment beyond. If the line finder is off normal, after the dis¬ 
trict selector has returned to normal, reset it by hand. 

(e) To restore to service, remove the plug from the line 
finder &.B. jack. 

(d) to take line finders out of service by half frames, 
operate the motor stop koy at the trouble desk to restore to service 
r« 3 tore frame busy key at the trouble desk. 

aisTaict atiacTOR 

(a) If the district is at ita normal position, place a 
make busy plug in the mske busy Jack of tha associated lin# finder. 

(b) If tho District Selector is in a talking position, 

Place a make busy plug in the make busy Jack of the associated line 
finder, the selector will be restored to normal when tha calling sul- 
soriber han?;s up. Should the trouble be of such a nature, however, or 
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to prevent release, wait until the cmrersation is over ana then move 
the district sequence switch to position 16 by hand., when the select¬ 
or should return to normal. 

(c) If the district selector has chosen a trunk hut hae 
not advanced to the talking position, make busy, trace the connection, 
and determine whether the office and incoming are involved. If an of¬ 
fice selector is found to he involved, and has not chosen a trunk to 
an incoming selector, move its sequenoe switch into position 11 by 
hand. If the office selector restores to normal from this position 
after a moment, it will indicate that the district selector has also 
been restored. If the office selector fails to restore from position 
11, return to the distriot selector and revolve the district selector 
sequence switch to position 18 by hand. If the offioe selector has 
chosen a trunk to an inooming, trace the connection and if the incom¬ 
ing sequence switch is found to be in some position preceeding pos¬ 
ition 9, turn sequence switch into position 9 by hand. The incoming 
selector should restore after a moment. If it does not, or if it 
restores and immediately takes up another stuck setting, turn the in¬ 
coming sequence switch to a talking position and then return to the 
district selector and move the district selector sequence switch into 
position 18. 

(d) If the District is off normal but has failed to pick 

a trunk, place a make busy plug in the make busy jack of the associat¬ 
ed line finder, reset the brush if opposite a multiple terminal and 
move the district sequence switch to position 18 by hand. To restore 
to service remove the make busy plug. To take district selectors 
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out of service by half frames operate frame busy key at tue trouble 
desk. ?o restore to service, restore frame busy key at trouble deaA, 
The motor stop circuit is not always arranged to take district se¬ 
lectors out of service by half frames-. 

.me?; ssibctor 

Methods of taking out of service are practically the same 
as for the district selector* 

"fJ.II MECHANICAI INCOMING TWO-TOS TO TAKE OUT Of SERVICE 

(a) If the selector ie at normal or in a talking position, 
place a make busy plug in the make busy jack at the trouble desk. 

(b) If the selector is not in a talking position, place a 
"lake 1 usy plug in the make busy jack at the trouble desk and release 

described in paragraph "c* unaer "District Selectors". To restore 
to service remove the make busy plug at the trouble desk, 

FUJI M 3CHASICAL INCOMING THRB3-WIKB 

To take out of service with the selector in any poBition, 
place a make busy plug in the make busy jack. Should the selector 
be in a selecting position, release aa described in paragraph "o" 
under District Selectors- To restore to service remove the make 
busy plug 

FI FAX SELECTOHS 

To take out of service, selector in any position, place a 
•.rake busy plug in the make busy jack of the selector. If the selector 
is in s selecting position, move its sequence switch to a talking pos- 






iiion If the selector restores to normal after a moment* delay, it 




will indicate that the other selector* in train have also been restor¬ 
ed to normal. If release does not take place, trace the call or con¬ 
nection back to the district and release by moving the district sequence 
switch to position 18 by hand. To restore to service, remove the make 
busy plug. 

S U'PSCRIBSR* S 33NDSR3 

To take out of service, plfeoe a make busy plug in the sender 
make busy jack at the trouble desk. If the sender is stuck, trace 
the connection and release* To restore to aervioe remove the make 
busy plug. 

CORDLESS "B» SENDER 

Place a make busy plug in the make busy jack at the trouble 
desk. If the vender is stuck trace the connection after making the 
sender busy, and release by restoring the sender selector to the wait¬ 
ing assignment position by hand. To restore to service, remove the 
make busy plug, 

CORDLESS »B« LINK CIRCUIT - TAKE OUT Off SERVICE 

(a) Sender selector in position Ko.l. 

Operate make busy key at the sender selector fraae. Note 
that the allotter moves to assign the nekt idle sender selector, 

(b) Sender in position No.17. 

Operate make busy key, 

(c) Sender (elector in a selecting position. 

Wilt until sender selector sequence switch reaches position 
v o 17 oper&ts induce busy 
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(d; Seeder selector stuck in a selecting position. 

Operate make buoy key and note that allotter moves, or has 
ucved, to assign the next idle sender selector. To restore to ser¬ 
vice restore make busy key 
CORDLgSS AIXOTTSR NO.l 

(1) Operate the make busy keys at all the idle sender se¬ 
lectors controlled by allotter No.l. As the busy sender selectors 
controlled by allotter Ho,l become idle operate their make busy keys 

also. 

(2) When the make busy keys of all sender selectors con¬ 
trolled by allotter No.l have been operated, remove connecting plug 
"l" from regular position, (turn it over) and insert it in the trouble 
position. 

(3) Restore sender selector make busy keys. 

TO RESTORg AIIOTTER KO,l TO 33RVICB 

(1) Walt until all sender selectors controlled by allot¬ 
ter No 1 are idle and then restore their reapsetive busy keys. 

(2) Remove connecting plug "l" from trouble position, turn 
it over, and insert in the regular position. 

(3) Restore sender eeleotor make busy keye. 

AIIOTTER NO, 2 - TAKE COT OF 

To take out of service is the same practically as for No,l 
all otter, except that K jack is used and v.'hen taken out of a regular 
position, and inserted to a make busy position, it is turned over, 
CQR BU883 KEY 3ST 

To take out of service, remove regular key eet from key 

• &- 








3h eif and replace it with emergent koy set. 

CORDIS KW COMTROl-CjggUr P 

(!) T© take Hod key control circuit of any position, 

Cf MXTlc., remove regular plugs fro* Jack. C, * and *• 

( 3 ) To take Ho»2 key control oiroult of any post on, 

of service, remove regular plugs from Jack* B 3 ena H. 

S. replace key control circuit »o,l of «y Position «ith 

key control circuit from another Position, connect C S ? Jacks of 
position in trouble to Jack. 0 * ana P of anothsr position with pate - 
ing cords, provldsd for this purpose. Polio* the seme proceeding 
key control circuit Ho,2. except- ueing Jacks B 3 and 

|TT . -- q.jtpt .nvuvOTn . 38MP ""» -™» 

me parts of a esquenoe switch which can ha rs»Wed or 

Gauged separately are as follows* 

E magnet 

Springs 
Csroe 

R Magnet 

Hake circuit whioh includes the sequenoe ewitoh busy, un- 

ooiacr the wires from * magnet terminals loosen the two screw, on 

the hack edge of in.ld. plate which fasten, the magnet to tue sequence 

. r nff-aat screw driver from the rear of the frame 
switdh frame using an off-set screw u* 

The magnet can now he removed from the frame 

Magnet 

_ tv,p ■frame are out far enough. 

See that the rear screws on the rrame *1 

to allow the magnet plate to clip under the head. *l«o« 
ir pooifion «ith the heat coil plate down and place the two fror> 














screw* la to© frame tte@u§h th© ®@gn©i plat©, Tighten up on these 
screws, beig&g ©eyeful to soo that the bent plat® i® parell®! to the 

drive plat® ©a the vertieal shaft ©ad in accords®©© with Lesson ©a 
"Adjustment" o Ifew solder wires on the £ magnet terminals. 

Te remove Spring Meets 

Make circuit busy and remove fuses, unsolder wires at the 
brush terminals of tho noste to bo removed, remove the ecrews and 
washers from the rear of the sequence switoh frame holding the nest. 
Lift the neat out of the earn assembly from the front of the frame. 

To Plaoe Spring Best a 

Tighten the assembly ecrews tf the nest with the springe 
parallel. Plaoe the spring neete above the oame with the spring 
entering in front of, and parallel with, the oame and with the termin¬ 
al end toward the rear. Slightly spread the springe so that they 
can be plaeed on the oame and at the same time push the nest toward 
the back of the frame. The neet will oome to rest at the proper place 
when the rear of the frame is reached. Fasten in plaoe from the rear 
with the eorew and washer provided. The spring neet should be center¬ 
ed horisontally in aooordanoe with previous lesson on "Adjustment". 
Solder the wires on the spring terminals. 

Te Remove Cmss 

Hake circuit busy and remove fuses. Loosen clamping screws 

on right end of switoh frame. Hold assembled cam shaft in the leCt 

front and pull the bearing out a little to the right. Hove assembled 

cam ahaft to the right enough to have the left end of the cam shaft 

clear the left bearing. Draw the cam shaft assembly with cams and 
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pi ate away from the springs Mount. earn shaft assembly in #225 tool 
and clamp the driven plate at a conyenient point preferably so that 
the straight edge may be placed opposite the edge of a cutting on a 
cam to be retained on the shaft will oh corresponds t© a similar cut¬ 
ting on the new cam or cams to be added, Mark reference line on edge 
of cams with #240 tool. Unscrew can clamping nut with #236 tool 
while holding index wheel with #203 tool Remove cam shaft assembly 
from #225 tool and remove clamping nut holding cams and collar in 
place Hold cam shaft vertically over tip of #358 tool and transfer 
cams and collars to spindle until oam to he removed is tranferr«d v 
being careful to retain removed cams in alignment on spindle. Hake 
change of cams on spindle of #258 tool, being careful to arrange cans 
so that all rivet heads will be towards thd index wheel end when as¬ 
sembled. Transfer the necessary came from spindle to cem shaft pre¬ 
serving the cam alignment in the process. Add necessary washers and 
index wheel in proper position on shaft t mount cam shaft assembly in 
#225 tool and rotate it to centei spacing collars on shaft, damp 
shaft at convenient point and bring marked came into alignment by bri n 
ing scriber marks to the straight edge of #225 tool: Bring previously 
chosen edge of cutting on new cams into alignment on straight edge, if 
possible, in this position of cam shaft align new cams by reference 
along straight edge to marked cams having cuttings in same position 
which corresponds to cuttings on new cam. Tighten cam clanging nut, 
using #203 tool as before. Check alignment if cams before removing 
cam shaft from #223 tool. Place the assembled cam shaft with came ur.d 
'springs and turn the whole towards you, at the same tfate raising t o 


left end of the assembly so that the caa&s enter between the spring 
and permit the 1 eft end of the shaft t© slip into the left bearing 
Continue turning the shaft and raise the right end until all cams 
have entered between their proper springe and then push the right 
bearing into the end of the shaft Adjust end play per section on 
adjustment. Inspect all earns and springs as described in previous 
section on inspection and adjustments 
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' m&sat 10* as* 

TBQUBUt 0S3K - SgKBBB MQ1IT0& 

GSBSRAJL 

At the tmllt deek appear “'be alarss signals provide 
®4 to indicate trenflWLd© ©f various kind# sffdeting the machine switch- 
tag equipments At this desk neons are provided for reaov&ag outgoing 
trunk© {Interoffice) fro* service individually in e«»* ©f trouble 
and for testing ike trank mm&u® tore® the traffic fere® report# t© 
ibis point any equipment trouble* ®asd tbss maintenance fore® any eut- 
going trunk -wh tek ansi fee.taken -eat of ©erviee® In short the Trouble 
Desk night be described as "trouble headquarter# for nachi m switch- 
lag equipment*" Trouble ticket# serially amabered for eaeh day* be¬ 
ginning at twelve Midnight* are node out by the sender monitor or the 
desk switchman for each ease of trouble reported* located in the cen¬ 
tral office mechanism.' It is the desk switchman 1 a duty to assign the 
tickets and when they are returned ts see that the trouble has been 

properly eisarltd and that the "elaes* in which the treubls found be¬ 
longs as given in Trouble Records* is noted on the tickets* where 

the cans# Is not found the ticket should show the appearance to the 
switchman and claseifieaticn made accordingly A logbook is kspt t 
in which should bo entered such occuranees as blown fuses (except those 
blown by maintenances ®e») c operation of District Prase ti»© alarm, 
Pinal Praam Tise alarm* line finder alarm. Power plant irregularities, 
Clock Circuit* Trouble .and ether oireusetanee* having a bearing on 
the service feymaehiae switching equipment. 





Each send*r is represented by o 
A Designation strip 
A Make Busy Jack 
A Test Jack 
A lamp (White Cap) 

A lamp; (Red Cap) (Coin Sendees only) 

The designation strip has th*» number of Sender involved 


A Make Busy jack is associated with each test jack of each sender- 
The White lamp and Red lamp associated the class of ssrriee and de« 
note on their condition of illumination what the trouble may be 0 



A Supervisory lamp 
A Talking Key 
A 71 ash Key 
A Coin Rsturn Key (B) 

A Coin Collect Key (C) 

A Cord With Plug, 

Per handling the different cases of trouble at subscriber's 


station or handling trouble condition indicated by the lighting of 
sender lamps at trouble desk by sender monitor consult Pago 3 o Oper¬ 
ation Index where numerous conditions-are set up and the phrases used 
by sender monitor. It is absolutely necessary in order to release the 
subscriber's line and Sender involved for the sender monitor to mo 
merit arily insert the cord with plug in the MdBo jack after his eoi*> 
vcrsation with subscriber^ In ease of trouble on subscriber's line 
that cannot be cleared by sender monitor after one half minute in 
f.hiet he challenges a plugging up circuit, is used for that lirto 
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#1 {Ansesr received) « that number are you calling? lhat is 
number? 

C &) StebgJSSib®!? d@®@ to dial e 

{Is) Dialing been d@l@y®d. 
te) Stie&y dial. 

U) Subscriber did di& pr@p@riy 0 
C®) ®f@ dial t@n@. 

Cf) In @®®@ of mim boss. 

(a=>#l) W S® mak@ & ©all at the telephone «fe®r® you. are, it will be neoee- 
sary to ©perat® tb® dial ®t th® b@,@© @f th® t®l@gih,<@8s@ @© r@<jpii 2 *®d 
number wMcfe you wish t@ ©all. 2j3®t2U©ti@os® as t® bow t© dial a^® isa th© 
directory. Will you consult ih®m, pleas®?" If the mb@@rib®r is still 
perplexed, eendsr monitor »Jso®X4 instruct subscriber. 

(b-#l) ®Dy ml dialing promptly after hearing dial tone th@ apparatus 
is placed in trouble. Will, you net dial promptly after bearing dim tone, 
please? In a aosaesat y@« will bear dial tea®. Will you dim than pl®&@©?® 
{b~#2) S®!@d«5? sa®nit@r iae®rt® plug ia I© <$ ssk ja®®®®teriXy t® r®X®®®@ 

line ard sender. 

(o^#l) If the subscriber 9 s dial does net work properly being stioJsy, S.M. 
W4.1i> esy Will y@u hang up, please. A repairman will b© sent as ®®oa as 
possible to repair telephone,," 

(d #l) Share is seme trouble on the line. 

(d~#2) "Will you hang up sad in a few momenta dim again, pleas®?® 

(d~#3) 8ee #1 (b~2). 

(e-#l) If no dial tone is reoeired S.M. releaees line, makes out a 
trouble ticket; if trouble ie in 8ender, stating number of sender in 


trouble. 
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{f-#!} If be* coin deposited) will 4^s*®@© tfe© |Bl 

jrstmg’ia 

#g Cl® Aa ^ggLJ@®gggg(&X 

(a) M^@s? <m® &®af ®&§®at®« 

(b) & sa^fe ®! 5 of pemaneiit ligull* 

(ft*#!) . Bm #a port (!>«>#§) 

(b-#l) $@© #S $©5?$© (b«#S) m& (e-#l) 

j>8 (At yawSeff -g<»<B3&w ofl) 3®@ #2» 

(a,) Partially dialed umber© C&9S0 and 18-11, 

(b) If subscriber dialed ®@rr@©t a&sfeer®® 

(«) in ass« Of calling ®ps®i®l ©p®rftt@r®# 

(d) Unfinished dS,®ling 

(®) R@p@a,t©<i partially dia3®4 nuafeera* 

(A«#l) S®@ #3 port (a»#l) 

(B«#l) See #1 ® (d-#l) . 

(C®#2) Subscriber to bo instructed* 

"Boeaus® you hare not dialed y@ur nsss&er ©a© digit after 
another the call. ha® gone wrong# lili you bang up, Please" 
§M la-a few ®®@®at® dial again, 'please?" 

(B-#l) 8e® #1 port (r #3) 

£1-1 ffe Answer Rtcofev®^ . . 

(a) operation 

(b) Sender lamps repeatedly light, 

{A-#l) See n Part (b-2) 

(B-$l) (Same as above) on each line. Report to desk switchman 
(trouble ticket to be made out,) 









(©,) Sender 

(b). In eaae ®f C@ls Bnx« 

{A-#l) See #2 pert (d*#ft and B«#8) 
(B-#l) 3ee #1 port (£®#1« 



Ca) Stunk Sender 

(b) Repeated Stuck Senders 

(«) In case of coin box, 

(A-#l) S®« #2 part (b-#3) 

(B-#l) Sender monitor should keep a running record giving subscriber’ 
number and sender number, also make out a trouble ticket for 
each ease for desk switchman, 

(C-#l) Sender Monitor depresses, (<*) key coin collect. 

#7 Answer Received See #1, 

(a) Coin not deposited. 

(b) Coin signal cornea in again (Red lamp). 

(c) If subscriber insists money has been deposited. 

(d) Trouble with testing apparatus, 

(e) Repeated trouble. 

(f) Plugging up ftirouit, 

(A»#l) “The signals indicate that your call is held up because the 
required coin has not been deposited, will you deposit the 
coin, “Please? * 

(B~#3 ) S K will say, “Will you hold the line a moment, “please?" 

3 K operates the (R) key coin return. 

S M will obtain his name and address saying the money due him 
will be mailed to hia addreaa c 






(D~,f 1) S M will say "I have returned your money will you hang up 
and in a few moments dial again- "please"? 
dee #6 part Cb~#l) 

(F fl) After the sender monitor releases line and sender he should 
oall repair olerk giving line number fooin line eto) the 
latter dhealA assign a plugging up ©ireuit f®r this line from 
th® group set aside for this purpose 
8 Mo A nswer leo^iTedo 

4teaftocae»x i. i9»:ime 7 »sj iaeam. : jmuu» :± M E3&.xr~rr w ■» ■ 

Cal Operation 

|b| Repeated signals 

(A'll? Spader Monitor operates Co) key ooin oolleot 
(R il) See #7 part Cf*=#l) 

#9 Answer Received- See #1 

fa) Operation 
(b) Beating 

Co) In case of oorreot signals 
(d) In preoeeding oases 
(A~#l) Sender Monitor operates (0) key 
(3 >#1) SBB #1 part (d-#l) 

(,-#11 see #1 " Cd=#2) 

IV~#1 See #1 " Cf-#1) 

^1 0 He Answer Received 0 

(a) Operation (Beating) 

Cb) What Sender Monitor Should understand from signals 
if beating is indicated? 

(o) Repeated signals. 

(A-III lender Monitor should operate Co) key 

(p» #1) Notify the p ,, op* ,r> authorities 

\ C see #7 part (f-,f?.). 





£11 Answer Beogiyed- oee #1 

(a) Before Brnb®! 1 dialed has completed its function 

(b) If improper signals a?® received, 

(e) If prop®?? signals are r©o©iv®d 0 

(’A) If subscribes? insists the money was not returned, 

(®) In case coin stuck in coin box. 

U-#l! Se® #7 part Cb«#li 

(B-#lS See #1 " (A-#l and d»#8) 

(G-#l) Sender Monitor says, "X have returned your money* will you 
hangup "please." 

(B-#l) See #7 juft (O-il) 

(B-#l) Sender Monitor will say 5 "fh®r® is some trouble os your liae^ 
ar® you the proprietor ©r will you hare the proprietor o@m® to 
the telephone- please." If able to talk to the proprietor he 
will say. "Will you hang an Out of Order sign m. the tele¬ 
phone. please, and use s me other telephone, pleas®, A re¬ 
pairman will be sent to fix it as soon as possible," fSex¬ 
tains to attended Pay Station also® 5 

#1£- Mo Answer Received. 

(a) Operation 

Cb) Signals oome in again. 

(®) In oaa# of Ground on tip of line, (other than coin box). 

(A-#l) Operate (B) key coin return. 

(B-#l) See #1 part (b-#£) and make out trouble tioketc 

(0-#l) See #7 part (f-#lb 
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Thm Cordless B Sends* Supervisory J^uipment which is locat¬ 
ed on the fees of the Trouble Beak before the Sender Hen it os* ie ** 
follows; 

A Dsslgx^ii^n Strip 
A M 9k* 3dM*y „dsek 
A 3,a*p (fi^e Cep) 

The Assignation strip h*» tfew #s of the senders serving, 
cordless B oparatorec The lamp lighted when sender is select® 

by cordless B operator denote* *n *ve different illuminations to the 
gender monitor after an interval «»f Jlort that there is trouble with 
render and should make out a trouble ticket giving the number of send® 
er and the condition of lie Immp,. The melee busy Jack associated pro- 
vides a means for taking the seeder out of service after a repeat of 
two or three times of an afc*®er»ai condition* If a cordless B position 
<e out of service or if a oafl is bio cited after "key release and the 
operator cannot wipe out {with her "Wipe Out* key) the number of the 
sender which may be involved can be ascertained by observing the send¬ 
er lamps and noting the one which remains lighted in the same condi¬ 
tion for an interval longer than 10 eeeondtc The action t© be taken 
when a cordless B position is out of service depends on what the 
tracers who are assigned find abnormal,. If keys the emergency set are 
ca«d; if key control replace by another key control circuit from m 
»#roccupy «d position c 
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B&<sfe sender @£ %&<§ ^@r43@@@ *B* position® Ae® - & White Imp 
located the tm@ ®f the trouble hagf®^© the 9®®$,©^ M@aiit@g', 
Associated with this. 1© .» J§g^© Jtyap ,!•*** &® •• Boon as i* 

se2L$<s%M the i vs® &® ¥Sw different illweiestiofte (eea figure 

above) ef 1@5^> ®f%@gp sm longer than tan aeeondo, 

<m indication of tg^^JL© % If gg^ ®'a®£®s i ropoate two @?f three 
I® c, short Interval, © M#s@ Bimssp Bimg is ineerted &® the Mikt Buoy 
jaOk ®M a ftestflese *B® trouble tiolsot la ®®4® out, g&^issg &h© unbar 

the @®d %h% of the las# H2un4fc'' : 4a». On a 

■ *»•«% 

part fron the ?raffie Dopertaent, «fe@ will n^tifia abnormal ©®ndi-ti@®@ 

> •' i 

©» c&g , & 2 ®®a B eender*«, %h® sender should then ^©aalf super® 

via® &h® aandar la*p® for fir© ®r tan minute pegi@ds ,®hd make a a®t® 
os seMes 5 © which are stuck* . 


GBHBBA2 

T’or the purpose of enabling the desk ar«rltcl®&n t© have a 
ineanf of knowing when any of the more important parts of the machine 
























2° ites @®s 

Subscriber*s 
fsm®» e 

Si,'&©<§g > &bQS >& @ ••OdCT &S&& ©£*^ils@i§ 1 Sg©®d®g> frtBH. 
tint flMss 5 Francs 
Oi£im Fgmzm 

ft?msm 

$lm£L friiM 

6 ®&% Icofes {a l| 

liM 3f@l@pg 
Mi»©@ 3 , 2 ess@e®© Bm® Bs^s 

f^©« ps&«l$ 

Sigl&& A 1mm Oiffldit "A* ©eritoh'fe&ag’d* 

So v&@gi (ha M&gikiiie Switching appsf&is&s Ss «ts^& at ©tg@s& 
stag®® of 3®®®?®®® ISwt the gender does not give an alanr. or tlsaft m 
operates d@©@ not receive «n Indietftlon of the tyouole* For the®® 
oases there ar® provided tit# f @22 ©wing? 

Subscriber®$ district selector tin® *3&y& 

Final selector tin® 
lino Finder Tine alar®. 

5- When «®gr drive saotar sriepe. F@r the*© <?&®e© there are 
provided th® following: 

Motor atop alarm@ and guard lamps for: 
line FircJar Frame* 





Distriet 

o iff lee 

®©®$££? S^®@©@ 

$@l€%&S&© S 8#ltd*r ?5?SS8@@ 

fs^e© sgslg® &®©s? S®@$© fer aubssribsp* © 

Hue f>&M©r ?r«M. 

4 « f|@g pswsr plsnt irregularities ®?-« eueOUUtsreA 

<§®8S@® ®gfg 

cg&iS^g© @r fuses 

Abnormally high @r battery voltage 
ho r&sgiug nurr@8»& mltagi 
Op oration of ©irce&t breaker .. . 

Phas<$ fifeilur® 

g>» the ©leetrio ®lo@k foils 

<?heu the autenetis routine tost ojaijowit is bloeked. 

The action is remedying tho trouble iudleated by 

tii© lighting; ®f @f these eSss® piS@t laasps i* t@ be t@ke® by the 
switeha©® or p@wei?»®ss m the pariieaalar floor ©a which tbs tremble 
odours, la @rder that this procedure asy be carried out tbs slsra 
sysie® is arranged ®® that there srs slam pilot lasips ©a «aeh floor 
for the appes 5 stus o® that floor, These alar® $&t.@t laaps are ®aun$® 

®4 @a a special panel nailed the floor alar* hoard, ®£«sepi for the 
floor m which the trouble desk is loeated where these Isays axe locate 
ed in the latter. 

while the floor switchman or powermen are to take the in* 
itial action in bearing the trouble indicated by the lighting of these 
c-ilot lamps* the desk switchman is to hare general supervision to see 





«o> alara i» left unattended fcr any apprecisble length cf time? 
When the desk switchman at tie eat cf light Heel «r periods of relief 
i*« t.ware that no attendant i# near the apparatus in trouble,, he 
nht'Uld at cnee m&ign gone one to remedy the trouble? The deelc 
switchman should enter in the log book all report® of trouble in 
die&A*d by the alarm pilot® together with the trouble found by the 
or »witehaan 0 A* an. exception fusee blown by maintenance men 
should b® disregarded® 

Blows FUSES ALARM PILOT UMP^SEIECTOR FRAMES 

A pilot with a white cap la provided at the trouble deal 
for each floor„ for all of the fuse® on the selector frame® cr. that 
f loess In addition, for the floor on which the trouble desk is 1oc&t 
■ul there Is elec prorided a pilot lamp with a white cap for e&eh of 
the types of frame* on that floor that is? one for the subscriber* 
district frames, one for the office frames and one for the subscriber 
»ender fnuse« t ete 0 A blown fuse lights the lamp, and the remer«& . 
the blown fuse puts out the lamp? 

BLOWII FOSE MARK PILOT 1AMP - CO-U. RACKS 
T,DTB B1TAY FRAMES* MISCBILAJS5CU3 FOSE BU3 BARS 

A lamp with a white cap is prorided at the trouble desk for 
all i*f the equipment of thin type wfcieb is on each floor? A blown 
fuse lights the lamp arid the removal cf the blown fuse put* cut the 
l .*»p,, 

B1 OCT FUSE ALARM PHOT 1A3CP « PISTPTEUTHTC ?MDR 

A pilot la*?p with * white cap ia prorided at the trouble 








telmm 
fe«ard« k 


dr emits for tte# 
1«9 S®4 


atreacsiBiB -ittsyg^ jBgj AMa*JEg*g-&MR 

fbor* i* ea® pilot laep with a ohite cap for all ®* iJl * &1® CT 
trioto fraaeo m ®aefe floor. la to circuit tor® is a 4#vie® for 
noMortag off o pyo-4oier»itio4 tto interval whiefa i® long to 

•11 ov iho -oolooto* 'io perform its 'aaMJO, function®. 2f, aftor to 
lOPO® or tM® Interval. to aor*al function© of to selector* are m% 
«©*pleto. to pilot %m@ I# llgfeto IMIeatiag a afeek selector. 

TSs© 4*sk oo&tsfeaMHi Mould understand fey the lifting of U>la 
Imp « tot pi# of to v dioto#t ©olootpr© .op to cerr©spending floor ia- 
dieatodfey to oaitiai ®» th« doaignaiion strip is stack d»® ©ithor 
to equipment tropfclo, plant iroufelo or failure to .dieaoanooi fey to 
sufeserlfeor. to pilot loop feoooneo 2 ig&ted usually only .oiion r e end- 
or Is net associated vitb the district selector, It is oxtlnguiohod 
9 M soon as %h® floor ©witjdssian restore* ti;* district selector to nor* 


»•** 

rinAX smarog fins mash phomaSE. 

ffeoso is mo pilot leap sitii awhile cap for all of to , 
final froaoo on each floor. In the circuit there is a deviee for 
measuring ©ff a fr«-»4«temiii*d U»e interval vhich is long enough to 
allow tfeo soloate^ to porfora its normal function* r If after tim 
lapse ©f tiip intorral to final selector does not fences# released, 
the pilot lamp ia lighted indicating a stuck select ore 















The desk switchman should understand by ths lighting of 
this leap that a final selector on ths corresponding floor in° 
dicetedby ths narking on ths Assignation simgy'is stuck# due to ths 
receiver left off ths hook or lino trsublSo 

Ths pdlet lamp is lighted usually only after ths machine 
ringing had been tripped on ths called connection# 

The leap is extinguished as soon as the floor switchman 
restores the final selector to normal 0 


1 JM 



There .la- one lamp with a white cap for all the line finders 


on eash flooro 

By ths lighting of this lamp ths desk switchman should un» 

A 

dorstend that a line finder trip circuit has failed to releaee 0 This 
lamp i« extinguished as soon as the floor switchman restores the 


equipment to normals 

motor w&.&m m> w 

Bor each group of frames# that is# subscriber’s sender# cord* 
less *3* sender, line finder# district# office# incoming and final 
frames on each floor# there is one lamp with a red cap c 

For the frames which are located on the a Me floor with the 
trouble desk there are two leaps# one with cap and a “push in* and 
“pull out* key for sack motor on ths floor 0 

Upon the lighting of the red lamp the desk switchman should 
understand that a motor has stopped# 

As soon as ths floor switchman pulls out ths associated 
motor stop key at the floor alarm board or at the trouble desk# (if 
the is- or ths same floor with-the latter} the red lamp is ex® 






iiaguisfced th* guard !«' is llgKtftd. fM« signal &h@5Q»' 

f«n IMlttatet to the €@©fe %3fei> wll®te@ 1® 

*@ka®« «or« of tte trembly As 9 ®« ss fc&fcli &h§> m4 mi whit® 
xwfH *?o lighted* th# dosk awltehuoa should uadorstand that tte 
noter 1® again fhsa both Imps ®g@ e&tlmgaisbsd &&s 

ivitchuD Should i 2 s£u@i?©te^ &h®t tfe@ $2®€g? switofeNB &@@ i® 

tm mtm stop k<£p a 

If a rotor @s» tte s@a@ $?2>&&n th® trouble 4@sfe ®&@f>© 9 

it £@ g®@@ praetloo, io ordor t@ save the ti»s @f the fS.®@s > switch¬ 
man, fm tbs dssk m&%<s^mm %@ pill stop ksjr* front 

th® ssrlsSstg ®a tho dtiipfttitn strip the floor sviteteaa ®v®5? 

the loud spoakorsor verbal ly, ,@f the on which t&© 

motor has stopped* 

:. . .,. whenths signal® indicate that ®@&<ss? i® ©>g©l® g^ssis&nge 
the desk switehmaffi should restore the key* whm it appsara that 
■®mm drive trouble m IncoJiing fTaass carrying the trunka f^esi d&»=> 
©ff&es® @®m@H b@ pg’stsp&ly th© de@ 8 i should 

notify the distant off lee de®l awitebaan «@ that ®t@p« can fe® tikes 
to stop using the trunks involved. A® sooa ss ths trsubl m i® el ear¬ 
ed tbs accessary instruct |@s® should b@ i 5 ?an@®itt«d t© ftw® the trunks 
restored i© ®®rfies©® 

KA II CHABGB Aim PISCHMOS PHOTS 1AMP® . 

There is one Imgp with a whit® leap ©sp for the main ebarge 
fuse, ahd one 1asp with a white ©ap for the ®m$n fuse. 

whs© lighted the*® lanjp® indicate to the desk switchman that 
the®® fuses are Mown. They ere extinguished as seen as the blown 
fuses are replaced fey new fuses. 






BIfiH AHX> IXm BATTERY VOIT AGE PILOT LAMPS 


Two lamps,, each with & white cap,, are provided to indicate 
whan the battery voltage is more than fifty volts or lass than forty 
five volte* These lamps go out again whan the voltage becomes normals 

R7M6138G CUB3B33T VOLTAGE PAILUflE PHOT LAMP , 

Two lamps are provided,, each with a white eap 8 one for in« 
rU eating the failure of potential on the ringing generator bus bars e 
These lamps are extinguished as soon as the voltage is again within 
the prescribed limits 0 
CIRCUIT BREAKER PILOT LAMP . 

One lamp with a white cap ie provided for indicating the 
opening of the circuit breakers* It is extinguished ae soon as the 
circuit breaker is closed* 

PHASE PAm.1R3 PIICT I^MP . 

On© lamp with a white cap is provided for indicating the 
failure of any one of the phase of the polyphase power source,, It it 
extinguished as soon as the breakdown in the power source is remevede 
CLOCK CIRCUIT PHOT LAMP 

One lamp is provided with a white cap for indicating trouble 
-on the deck circuit controlling the Ho* l~A electric clocks* It is 
Ingulehed as soon as the trouble ie removed,, 

AU TOMATIC ROPTIHE TEST PHOT LAMP. 

One lamp with a white cap ie provided for raeh of the auW 
“i’-i'* routine teste* The lamp is lighted when the automatic routine 
last i* blocked because of meeting trouble* When t-he switchman who 

watches the automatic routine test equipment,, takes action,, restores 
■ equipment to normal e.r causes it to repeat its operation^ the 

Its *rt£r£«i«hftd* 










The desk switchman should advise the various switohman eu» 
gaged in staking routine tests* of any power failure or other dis~ 
turbanee which would he apt to affect the accuracy of the testing 
equipment© 

corpusss «»« mmamaf sigiaI o 

One lamp with a white cap is provided for each cordless "B* 
position* The lamp is caused to he lighted by the operation of a key 
in the cordless 1 position by tho *1* supervisor* 

Upon tho lighting of thin leap tho dosk switchman should 
understood that the cordless B position io out of service*. He should 
at once send a awitchnan to the *B* position and ono to the cordless 
TB" fraaee 0 Proa the nature of the reporta of these aen the desk switch^ 
man should determine whether or not the emergency key board should be 
employed and give instruction accordingly* The lamp ie extinguished 
when the supervisor rostoros tha key to normal 0 
pubii emra* ai^SAL TRUHg 

Tho permanent signal trunks are intended to afford a means 
for holding subscriber's lines that have a permanent signal for a 
period of eight to ten minutes during which the howler ie to be appli« 
ed and for identifying the particular district selector as a first 
step'in identifying subscriber’s line© 

PoB<yX<j lines are to be held on these trunks until the trouble 
is actually cleared* A group of these trunks extends from each dia*> 
trie* frame to the trouble deak 0 there being three trunks individual 
to each frame and two trunks common to a small group of frames* The 
individual trunks will be first In the order of preference* The equip ■■ 






men! at the trouble desk consists >f & designation strip., a jansk, ; . a 
lamp with a white cap and a disconnect key 0 

Method of Operation ; 

If, after momentarily inserting the plug of a talking cord in 
the make busy jack after haring answered a permanent signal os? a par¬ 
tially dialed number signal on a subscriber* s sender,. the lanp of soss.fi 
one of the permanent signal trunks does not become lighted,, the send*;? 
monitor should understand that the line had come clear* So further 
action need be taken in this case except to note on the permanent form 
the time the line came 0°K* 

If after momentarily inserting the plug of a talking cord in 
& make busy jack the lamp of some one of the permanent signal trunks 
flashes,, the sender monitor should understand that the particular sub¬ 
scriber's line in trouble had been connected to this particular per-* 
maneni signal trunk and that the trouble conditionstill exists on,the 
line* 

The sender monitor should answer by inserting the plug of 
the howler cord in the associated answering Jack and operate the talk¬ 
ing key* This act will cause the lamp to become steadily lighted and 
to remain so until the disconnect key associated with the permanent 
signal trunk is depressed; or until the trouble condition on the line 
is removed* 

The talking key connects the sender monitor's telephone set 
?,<•* ths line and he should challenge with the words ’'Repair clerk** If 

•e response is received, the sender monitor should esy*. "The line it 
>-i;>nora::*-ly out of order a will you hang up and in a few moments diaS. 



" ' TPha'aahdsr dia«»nnaet nfe-mm®,' and «• soon 

®@ tha parmanant signs! trunk lamp fliokart undaratand that &h© smb® 
@@riber has teas up c then d^g®*®©© th© diaeonnaet fety §®i ®@t© tha 
%h® trouble* ms&m ©Km tha ®&pa©2 £®%^ It $h© Ism 

main* ataadily iightad thea mt idar should undaratand that thara 

is trouble <m th® 2in® and should trust &b® ah ©* permanent sig¬ 

nal m outlined in the fall mtmg paragraphs. 

If m® response i@ obtainsd* the monitor should die- 

connaet and not# @s tha nasmlisg sign®! f@rm provided for 

this purpose, the diatriet frsoa ®f numb ars# and permanent sig- 

cal %mA mmhm v this information b@tag ihtid®@d, from the -pmmmmmt 
signal trunk designation atrip* Tha aandar monitor should t h®m ©4® 
vis® a switdmm by telephone of the p®fm&®@si4 ®4g&©2 @ gg&iri^g to him 
the di®ts*iet fyesa® number m numbers^ and the permanent s&psal trass! 
number for the purpose of traoing tha subscriber* s Tiins® 

The information which the switchman r®p@yi®». regard® 

ing the etetenrih«r ? ® line should be entered in tha pr@p®r c@Xs»n® on 
the permanent signal form® 

TMe information will consist of the subscriber' a ®wb@r 9 
if the line ia a party line all of the. other partial thereon® if the 
line ia one «f a P«B*X« group® the msssfeer of the first line of tha 


group. 

If the line Is @n@ of the P.B.X, group the aendtr monitor 
should verbally request tha desk switchman to get i|i touch with tha 

• ‘ _ .«jjl. 

P.B.X, and request tha P*B. X. operator to attempt f@ diaeonnaet from 
the line is question. ; 

If this remove* the trouble condition from th© line in 
question the permanent signal trunk lamp will flicker® giving a die® 







tinetire signal fMmMm uenit*r thAttbm llm bm %<§«*s alaas** 

aandar difci&tar ’ ahonM dapraas th® diitowMel Inf nat® th® fte® 
%h% Si®© ®m® o K to the proper oolun @® the signal 

If the ti?@si!bl® e@nd£ti@ss 4©«a® not baoona ramorad fra© tfe© lia® s t&® 
®h©m2d refer the &m@ fc@ tM® rapfi&p ©Strls eM at th© 
ttae pS&g# a pltsg th the anawsring !*>«&« 

0»- «3JI Mat® #thsr &h« S>©B®X® Ma#s» tte @®ad®r »@®it@r 
should hold the 1 to® far approximately t® te® ilmtes,, &® which 

h© should apply tha aft S«aat twin®. f@ th® howl-° 

®g> th® aonitor should insart th® ©@rt§ to tfes ®n®w®rlng Jaek and 

gporite th« talking ks$ m& <§teSl®ng® m th® Sin®* This mat fc© <a«®® 
tin® b«f®r@ applying th® 1©®!©!%* If m@ mpome i® g-ii<s<®l¥®4 iS th® 
h<®'w5l®s , should b® ®p®rat®4. Bwiif th® ifflt®g>¥®a that th® howler • 

is oonn®ct®4 to th® Si®*© th® howl®? ms& auperrisory la*p flicker®, 
at ©t^#s> tines whan th© tsmp is ®«t th@ mrndm §®@ait@r ®h®ts2d 

understand th® %M rsooiror i® off the hook, and that whan It fi® light¬ 
ed th® r®e®iTor £® @ss th® h@@l® 

Itetog th® iat®ff¥®S that th® permanent sipa&S. tessis laap will 
remain steadily light ad MsaXe©® the mmditim on th® S&n© dis- 

appear® in which sweat tim Imp will flicker* TM sender ®h@mld 

the® tog®*®®© th# disconnect Jtesiy® Th® lino should b<§ eosssiderad -as ®aT° 
£@g <$@®® @2@a^ ®®4 th® t£®e th® lino c®»© Q & ®k<m Id b<§ tasted on th® 
permanent ©IgpaS form* 

A® an exemption, to e©@@s where n 4©®my plsg is I® ®*» 

aniweg’isag j©<efe # th© latt®s= ®h«ld b@ 41 @e@OT®@t«4 exoept at th® r@- 
®f n SeeaS taat mm® This pi>&at£c© it psssihle to pSae® © 

Misy-£®©t @ a th® third wir® ®f those P.B»X« 2iB©g which s®’® mat @f 
order and thu© 4@s® not intcpfeffe with the hunting of lines of P e BcX« 






the finaJ frames, However*• mb** the lamp f!iok*rs the sender m«m-- 

it or should ad*/-©* the l«w»' te* ©f this ab* 0 

fax t * r ® c x 0 &*,&«• #*> "•hio«t feh* desk swii @hma? ha* , '** 4 - r 

successful la ha -!~g ihe trouble conditio®! removed mad •!* $tb@r .line® 
ft 111 In trouble 9 f% *~ having been held i ( jjit ** tea minutes^ should 
** referred to the reps;v Th® sender monitor b* telephone 

should glee is the repair eierk the subeoriber* s numbers invo^vedr if 
a PoBoSo line G . the number of the first line ®f the P 0 B*X 0 group,, the 
line finder terminal number,, and the uJimbei. of «h® assigned plugging 
up eireuito 

The eendsr monitor should assign any idle plugging up cir¬ 
cuit,, the fact that it i@ idle being indicated by an unlighted green 
lamp which la associated with each plugging up eireuito 

As soon m& the fraaeman removes the heat coils for ^putting 
up® the plugging up ftirew,4ts c the subscriber®* line will be opened, 
thereby* (unless the trouble is Inside the office) causing the per¬ 
manent signal trunk lamp to flicker„ The sender monitor thereupon 

should depress the disconnect k«y 0 

Where the sender monitor recognises that the permanent sig. 
nale are due to a cable failure or storm condition,, without applying 
the howler he should report the eases to the repair clerk m fast as 
the tracer or switchmen report back the number# of the subscriber■ e 


'JinOo Plugging up circuits should be assigned as long as they are 
vs!?abi«oo 

y mtw£ pasRMAioar sxsSax ■siRmi 

Description of Boul pment 


a •* 


The ?>verft-ow permanent signal circuit afford© a means for 

>'.vb<*-.-;>-ib«r** line he • ittg a permanent eignaj has be- 


-*hrv 









ciwiie ftonnected to the terminals of a permanent signal trunk 

' V 

g.i-«up at on* of the district frames^ consequent- upon the sender monitor 
momentarily inserting the plug of a talking ■ cord in the make busy jadfc 
of the sender e It also affords • a aeans & although somewhat ieee exact*, 
ft-r identifying the district selector Involved in the eonneetion- 

fhe overflow terminals of all the district; frames sups amiti^ 


plied together and whenever such terminals are seised by any district 
selector, a lamp located in the piling block in front ©f the sender 

monitor is lighted? k nonblocking key is provided in a#@o<®i&feion with 

* 

this lamp for extinguishing it p each time it is lighted, 

MffTHOD Oy OtPlRAJIQir 

When the overflow signal iaag? is lifted., consequent upon 
the sender monitor momentarily inserting the ug of a tailing cord In 
tho make busy Jacks of the sender f he should observe which one of the 
permanent signal trunk groups had all five lamps lighted© From this 
?u can infer what district frame or what group of frames is involved© 
A** soon as this information is obtained*, the key associated with the 
overfl.os permanent signal lamp should be operated to extinguish the 
iartQo The number of the district frame or frames should be noted on 
the permanent signal fora* together with the fact that the line had 


become connected to an overflow terminal* This information should be 
{riven to the tracer by telephone for the purpose of tracing the sub--- 
ocrfber* e .lirtao When the tracer report# back c the sender monitor should 
’rots the information on the permanent signal form and then forward this 
information by telephone to the repair clerk adding that the aubscrib 
: r ** line in connected to overflow© 


r'v- 

f x O 


The howler cannot be connect©! to subscriber*e 
■w terminal & but it-is believed -that this will 


lines rout - 
*:■’+ «ecur f r&‘ 








Where ife® ©®ssd®$* monitor y@<s®gais#a that th® paraantiit signal® 
ar© due t@ & ©afele failur® ©r st®r® e®n4iti@a he should report the 
®g i® th® repair ©l«rk a© fast m> th® traees? @5? ©witch®©® report© ba©k 
th© number© of %M v Mas©® Plugging isg> cir^it© should &® 

assigiadd a® l@®g @® they ®r© available. 

VWQ®WG*m @2§«f§ 


intercepting ©ervi®^ @ta ©sabseff&ber 0 ® lines out @f ©rder b@©m©@ @£ (a) 
reeeiver® ®££ th® h@©k, ©hort @£r@ffi£t ©5? jppeusad©, (£gj) ©pea® @ad» {&) 
©®i® bos lists®,, ©ad t®w testing the mb@©g>£b®j? 9 © Iia®@ ®ut@&4© ®£ th© 
office. Th® ©ireult ®3£i@sad® from the ffia&a £r®i®e to the tr®^!© 4@©& 0 
At the ®s£@ £s'®®«, the circuit £® terminated ia j©@ls@ l@@&t ©4 in <$gi<sk 
boxes whi @h multiplsd at intf??ilc ©longg the feMi, By ®@gsa® @£ 
a fourwsy patching ©@rd, ©@n»®@i£@® 1® ®@4# between the j&©h® @®d the 
proteeter spring®. 

fh@ circuit hm two path©, @m path oefsaeetissg the final 
multiple to j&ek® at the trouble d©©k aad the ©the? path ©onaect&ag the 
subscriber*® Mae ®ut®£d® of the office t® j&ek® at the trouble d©sk. 
The former is used for intercepting ®#rvl©«, the latter is ia ®@4 for 
testing, for the £®s?®®r, the equipaent at the trouble desk ©oaeist® 
of a designation ©trip, m Jack, md m leap with whit® @s@; for the 
letter, a leap with green ©sp, a jack, a mmmd leap with a red cap 
and a transfer key. The leap with a white ©ap is lighted whenever the 
subeeriber whose line i® "up* on the plugging«up ©ir©uit ie ©ailed, 
the lamp being lighted through the operation ©f a ringing-up relay,. The 
lamp with a green cap ie lighted whenever a patching cord is connect¬ 
ed to the jack boxes at the 1I.D f. thus serving as a guard signal,; 

The lamp with the red cap ie responsive to conditions on the subscribe 

) 













©y® line. ZX-o Sighting 4 ®ip©®jI© @fi@<® $gp@® th® setting @t the 
f®g k<qr. Horaally s when fcho i® Sa* ft&e ©£r<»&t 

i@ sit fm tmUM Mval&g signals, surji ®@ stogt circuit 

m<$, and whon It a© *puaS@4 @sai® it is set for opens oaA coin 

h@m Sis®®® 

A separate group of plugging up circuit# should b® mt aside 
t* r h ® s linos 4 Is®@t«f® 4 having @ss tho tip @ 833 §f m mto 

under tli® hooding *3ub««§^t,'iMgi» G @ s§®d©r Supervisory Equipment <% 
which the sender ffisMt®? oust %mk® in response to the plug* 
gi?ig ujp> D circuit i@ different t&ot @a fegpSiys’ subscribers 

line®. 

mim py wm/stm 

whosi tot greegj la&p of a plteggiag mp circuit I® lighted, 
th® @@ 11402 ? ®®nit@r should that tfe® hod 

th® plugging up eiirmit to « oubocriboro lino. This loop util 5 ?<s<* 
m®isa lighted i@ng no tho patching cord at thf M® $>*,!?.. i® «isp® thug 

mwfing m n piard ®ign@3,» 

If tho whit® 2«® i® lighted, tho f)®@d@g> monitor should in- 
®«Ft a talking eord la tho associated answering operate th<@ 

talking key &M <§hiita®ssge with tho word# ^Htspaig* Clerk, what number 
®r© y®u calling. please?* If ®@ response is r<i®g&¥@4 ®a challenging, 
tho o end or monitor should op or at# tot flashing associated with 
the talking ewd for the Purpose of flashing in tho distant ®p«rat®r@ 
that asa^ b® on toll @r ®«sl connection. and whe® g® ®,n§tw© 2 ' > i» r<§=» 
«•*▼«* challenge with w@rd® a "Repair <"lerk, that number are you call® 
irig, pi o use? * 

If the rassiber given by the subscriber or operator does not 
• err ©spend with sny ©f the ncnibers opposite toe plugging up circuit 












rui-b on the permanent signal f*jra 5 the sender monitor should advise 
tho oalling party that ha ia connected to the wrong number and should 
call again* If the number given by tha calling party it ona of those 
on th* permanent signal form the sender monitor should advise ths& 
tha line is out of order* If any reasonable ln£©ra*,Uon can be furnish- 
«d as to when tha line will be restored to service* this should be giv¬ 
en, If tha lina is temporarily transferred^ tha temporary number 
ehculd be given to tha calling party* 

Haring furnished the desired information* the sender monitor 
should, disconnect* It after challenging at ten second® intervals for 
one half minute, no response is received the sender monitor should 
disconnect* 

Phan the sender monitor assigns a plugging up circuit for a 
line having a permanent signal she,should see that the transfer key 
is In its ^pushed la® position, 'then she assigns a plugging up cir® 
colt for a line having an open, he should see that th* transfer key ie 
In its pulled out position* Wnttn he assign* a plugging-up circuit 
from the group sate aside from coin box lines discovered as having 
grounds on the tip as outlined under JeujLffgf&R jL* be should 

see that the transfer key is in its pulled out position* Occasionally 
in the latter easef, there may bs at the seme time a short circuit or 
ground in th* ring aide of the line, in which event* the transfer key 
should be in its "pushed in* position* 

If a red lamp lights or flashed on a plugging up circuit set 
aside for coin box lines only 0 the sender monitor should insert the 
rolug of ' talking cord in the associated answering jack, operate tha 
key and challenge with the wcrde 9 "Repair Clerk,• 








If a subscribe? is on the 2ins the sender monitor should 
say ®?bers is asms trouble on ths llne D will you use another 'telephone, 
please?* If ths subscribe v indicates that he had deposited a coin 
the sender monitor should say ®¥h@ money should not be deposited until 
the dial tone is heard. Will you consult the instructions in the di¬ 
rectory, please?* If the subscriber insists that be had deposited a 
eoin the sender monitor should obtain hie name and address and advise 
him that ths amount due him will be mailed to his address, fhe send¬ 
er monitor should disconnect immediately upon the lighting of the 
supervisory Ismpo 

If a Repairman is on the line he may say to the sender mon¬ 
itor that he is merely testing ths line* In that event the sender 
monitor should disconnect immediately and for the time being p^r no 
attention to the lighting of the red lamp 0 It the repairman wishes 
to be connected to the local test desk te have a test mads, ths sender 
should withdraw the talking cord and insert the plug of a teat trunk 
from the local desk in the jaeko 

If a-red lamp lights or flashes on a plugging up circuit 
other- than those set aside for coin box linee 0 the sender monitor 
should insert the plug of the talking cord in the associated answer¬ 
ing j&cfc c operate ths talking key and challenge with the words, *He~ 
pat? 0 Clark.* 

If a subscriber is on ths lins the sender monitor should say 
"There is soma trouble on the line, as soon ae this is removed you 
will be called. Will you hang up 0 please?* Whether or not the super¬ 
visory lamp is lighted the sender monitor should disconnect at once 
•»cd insert# the plug cf a teat trunk from the local test desk in the 




TA IJCWCt TRUNKS 

General ; 

The talking trunks afford a osars* for making the trouble 
desk-a clearing house for transmitting and receiving reports and ia<: 
struotieme relating to the machine switching equipment,, They are key 
ended and are located in th Jack panels directly above the piling 

block s<» 

On some keys there are two trunks and on others there are 
only on®., The associated lamps are located either directly above or 
bslow the keyec Designation strips are provided in association with 
the 1 amps 0 Some of the talking trunk3 appear before both the desk 
awitchasm and the sender monitor and other# appear in only one of 
these positionso The key used on those trunks requiring a holding 
position has three positions in the following sequence; normal 0 talk** 
lrsg. holding., This sequence eliminates the possibility of giving a 
disconnect to the machine switching equipment in passing from “Talk® 
ing" to “Holdingo “ 

Upon receiving ever any of these trunks reports of central 
office equipment trouble applying to his own office the desk switch* 
man should make out a trouble ticket. , 

TAtiOlgQ TRUSS TO FIHAI gEA8f3-PS3g SWlTglBiAK_ OHIY 

The talking trunk to the final frame enables the outside 
maintenance forces to reach the desk irwitchman by dialing the assign* 
cd number* This should be or e>as« connected to line finder equipment 0 


thereby enabling the desk switchman to make outgoing call So They 


should not be listed in 
* v fc *?,* << ten of the final 

* s - tng of the 


the directory* and should preferably be la 
multiple reserved for official lines.' Upon 


ohm an ahould anewac b* 


& t "• 
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TLlo car.see the oi t xnal 'to Iws 


: ng the key ia ~ta 'ialkiag pouitioa e 
restored -«id U*o desk ow’t ohasan 5 s telephone aet to be «o. nactod to 
the circuit p If the desk awitcLaan uia connects first„ the signal is 
not relightecL 

If the desk switchman dee.tree, to hold tc« oenni rtion* he 
should operate the key to its holding position.; 

If the desk switchman wishes to call a number fee should oper¬ 
ate the key to its talking position and then operate the dial asso¬ 
ciated with the telephone circuit* 

'i’mkixg- rKiwc to ornate boar d 

Peek :>wit ahaian onjly 

The two-way talking trunk to the official board enables the 
d33k switchman to be reached direct tram the official private branch 
exchange and to enable the desk swifcehetn to reach any line through 

the P.fl.x. 

Upon the lighting of the lamp the desk switchman aluoul l 
operate the key to its talking position. The operation of the key 
ext in gals he a the lamp and connects the < eek switchman* & telephone set 
to the circuit. If the desk awitshmah wishes to hold the circuit, he 
should operate the key to its holding positions 

If he should disconnect first, the 1 tvup >dn rev.ain sx* in- 

guiahed. 

If tho desk switchman wishes to call one of the lines at the 
official PsBeX, or make a call through the P.3,X„ he should operate 
'fr® key tc ito talking position and when the ?.3,X* operator answers, 
request connection to the desired line 0 




f AlKIKG TRIM TO SglTCSBIfeg'g STAEP-Pl^C SWITCHMAN CKX3f 

Twe~w«y talking trunk* are provided between the switch© sura* s 
stand and the trouble desk* In a* much as the circuit dees not r«* 
quirt & holding position, two trunks or# associated with each ksy c 

Upon the lighting of the lamp the desk switchman should 
operate the key toward the lighted lamp* which act. will extinguish 
the lamp and connect the desk switchman's telephone set to the eir- 
cults* Should the desk switchman disconnect first, the lamp will re¬ 
main extinguished* 

?o call the switchman^ the desk switch®an should operate 
the key to its talking position and then operate the ringing key asso¬ 
ciated with the telephone circuit located in the row of keys above the 

piling block* 

TAUqgQ ?HTJKK TO rOW_?R8T mSK 

safe saiissaa a&i* 

. y. 

Two way talking trunks are provided between the local test 
desk and the trouble desk. Two trunks are associated with each key® 

Uper lighting of the lamp the desk switchman should answer 
by operating the key toward the lighted lamp which act will extinguish 
the lamp and connect his telephone set-t© the circuit* Should he dis« 
connect first, the lamp will remain extinguished* 

To call the local testman, the desk switchman should merely 
operata the key* 

TAllClITg TRCTK-TO.IflClL.gPKAgBBa 

Desk Switchman only; 

Trunks to local speaker it r*rc provided to enable the desk 
cw* * ch®an to promptly "pick up" the floor switchman *k matt or in what 

:C the ewitckreom. he zn&y be* 


This me ana of comra* nation «*«« 











&T>lei* prompt instructions to be giren In connection with the steppage 
of mytcfSj cordless *B" pea it loti* out of *erTics t Two trurke *rt 

^aeeeiated with each key« Each trunk may have connected to it && many 
a?, four Isud speaking receivers located in the different parte of the 
&pjaratuo room on the various floor* c Associated with the loud Bpeek> 
er there i* a talk back transmitter eo that ‘communication m«^ 
be carried on with th* floor switch man from any part of the rtca© 
Should ths desk switchman wish, to communicate with the 
floor switchman he should operate the key te its talking position 
which flcnrscis his telephone set t© the circuit* 

T Ai xm mz 

Ifesk Switchmen Only ; 

Balking trunk* to supervieor* are p/©Tided to enable th* 
snp^rruswr* at the eordless *B* board *nd •A" switchboard to report 
trouble relating to the machine switching equipment a Two trunks era 
nr.sidaatsA with each key* 

Upon the lighting of the larp D the desk switchman should 
operate the key toward, the lighted lamp* This act will connect hie 
telephone set to th* circuit arid will extinguish th* Imp* The lamp 
-vHl remain extinguished should he diecoxmect fir»t c 
T AlgiBS TRUK TC DESKS It OTHER OFFICES 
Desk Switchman Only ; 

The talking trunks t© desks in other offices are on m "cede 
rltLsr* ka*i*$ e&ch .office answering in response- to its particular cod* 
-ire, The*e trunks appear in the lceal test desk as well aa the 
trrubi s de$*k and afford a quick means for communication between the. 

*r*ev2<? cn matters rclw.titg to inter-* office 


trunk trouble# et c« 






« 


Vp&n heading th® ©@*8® s*iag t the desk switchman should ons • 
w©r by operating the key to th® talking position. If th# desk switch- 
man wishes to oall some distant office 9 h@ should ©potato th® key t® 
its talking p@alti®3& aad, th®n op®rat® th® ringing key associated 
with th® telepli<g®@ olroult th® requisite number of times t© give th® 
code ring. 


TAIKIHS fEOMl TO l&EBAlM 0&1M SMDffl MOB I TO AffE JPgSE swTgflHiriw 

falling thanks t@ th®. repair clerk enable th® sand®? moni tor 
idnd desk switchman to receive and transmit reposts of trouble, iw® 


trunks are associated with each key, 

Upon th® lighting @f th® lamp th® desk switchmens should 
answer by operating the key to its talking position, This sot will 
extinguish the lamp and connect hie telephone set to th® circuit, 

$h@ lamp will remain extinguished should h@ disconnect first. 
If he should wish to oall the repair clerk, h® should operate 
the key to Its talking position, 

UgM THOSE TO ZBB® PEMBam 
Sender.Monitor Only? 

Two-way talking trunks to the zero operator are provided to 
enable the sender monitor to report oases of trouble where the sub¬ 


scriber is unable to obtain his connection and to enable the zero 
operator to report troublw which involves the machine switching equip¬ 
ment reported to her by subscribers. Two trunks are associated with 
each key. 

Upon the lighting of the lamp the sender monitor should iuis- 
3r operating the key towards the lightea lamp, which act will con-* 
a the sender monitors telephone set to the circuit and oauBe the 

1 fr*.’ to be extinguished, should the sender monitor disconnect first. 


r r-v- 
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If should wisfe, %® ©@St tto b® should 



tho kor 'to.itg %®$Mm 9 MiU«. 

j^ ^icajgM^igm ai ..f> wpMfffl^ jagg gir;f€mf a 

fuo*00(f %@lk&&g. tgu®§g© ig>® proTidtd 1®@®S, stati®®© 


matatonaaeo i<mm t® hare eounualeatloa tw<m differoat parts ®f 
building othorwloo oowerod by $&® tna&k® dooorlbod, 

a® in &2§® restrooa, 4 number ©f 3L@@©t stations 

b« ®<©as®@tl<td i@ (hi ©®@© circuit is which ®^©sat im® &@ called by 
a ©@4<s ?iugc Two trunks ®r@ associated with each kgg?« 

U P®» of tho loop the $$®gg «©i&<§hffig$a should 

operate tli® k&y fc®w®ri &h® lighted 2«ssp» which a«t will 
tal@s>h@®@ oot to %h® circuit ©g&§ tho loop. Xf the ®®M©y 

monitor should dieeoaaeot first, tho 2*p will g^s®i® txUBguishsd. 

If tfe® ©©MfSg 1 W&©|&®® t® ©©11 ®f tJ&ggie ©t^ti®!!®, 

the ialk&mg k®y shomidl to® <§^®s>«,4®d a the® the rl®g&®n ai&suld to® 
operated r®qea&®lt«i rashes’ of times to gi^® the code rlngo 

- gs&ga* smiTm Mm mm 

?mmm 

Thio truak ®s@h2t© t&e mQm&m’ monitor sad 4©@k s t® 

hair® «®K8a^i©ati@ii with the floor switchman w@rkiisg ®to@ia& these frames 
in eenn©©t&©is with determining the states of mm equipment ther@@n, m 
in e®sii©@fel@h with tracing trouble** 

i'w® trssake are associated with each key, Tho eirouit is @b® 
way fro® the £r@sae@ d 

Up®® tho lighting of tho lamp tho desk ©'»it©fcaan should 
operate tho k«gr toward the lightsd lansp, which a©4 will connect tho 
telephone set to the circuit and ostia® the lamp to toe extinguished*, If 










the deefc &*iU cases figeS the 2®o$ isill ©a«* 


1SIJR1=»X 


enehlts aeitohaai* ' t©.'ooieiunioaU ®&th 

©©&#<&£> monitor e* $©@!g Ds?it^@e2s «b 4 V ©f an atiatioa trade 

way ©f the *aelatent chief operators .desk, t© teas'with-.t&©' 
,®©g>dS@«©. operators. The hey ha® - ths>e© posit10®» ia the following 
:‘. mm«& 0 talking *®i© ttaftefer*"vOftf trunk i® asaaei&tod 


'.V"t ;? TJpbn the lifting «f tfc© 2§^ the. d*©8r ewitehaasi @r tender 
monitor should the |g®gr to it® talking pqv it ion. ?hl$ act r,ill 

extinguish the !«*# connect Me telephone set to the eirouttc. 
Should tlx® .;.deeh . siwlt^ffisas l $Ue©haeft ■ firat* the 3 sap -will r<$®&An ax« 


Should the ©@:it«&sR<agi wish to te&k. t© a nor41 ass *8* , 

... * • ' . '• _ ’ • •. . « •-’ ' ' v ■' 

operator ,' ih® daelc m?it<d&mm should operate the k#y to. it*, ir**»for 
position* He ahoaid ,%h®B operate the hey of the teXki»« truak t© the 
eesiotamt #i&«£ :os^f*t©rf« : < £&« Maietaot, chief operator 

•newere : iaptraot h®? t@ connect the extenelon ©®??d &% her desk into the 
deeirod §&ek to the particular &@sp&x©s® ©parator’® headset, T© 

lurre the etreuit ditaonneeted, .the floor evitehman ehoald adhriee the ... 
$®<s& mm &m of the talking trunks frofe the ®«itoS&ea®*® 

The deale PwitetaKfcn to i#® i the assistant ohief 

to take do«ss the extent lea eerd et the eael&tant chief 

$$®r°© 






to&isc mbomc to xsstsmz mm osmsw. 
swromi m iM aj?b m swsfema 

A tw@®way talking trnnl is provided between th® trouble 
deal and 'Us,® assistant ohi®f ©pesetas 0 s &®slo 

Up®® th® lighting gg’- til® leaap^ th# tosh switchman should 
operate til® Ifety tswasds th# lighted lamp whi^k act will extinguish 
th® lamp and ©snnect Ms telephone s®t to the ©irouit® Should he dis¬ 
connect first th® lamp will remain extinguishedo 

If he should, wish to sail the assistant chief operator bo 
should operate tbo 2ray to its tailing position® 

TMC8QM1M® (SAIL TO©TO §MHi MQBlTQg QgLY 

$n incomisg ©all circuit tmm tho looal test desk is provid- 
id as a moans fojp m @r$,@simg up” tost tranks. If tbo send®? monitor is 
busy by reason of tb® operation of any of th® tailing leys, tb® inocm- 
lag oall circuit will b® disoonn®ot«d from bis b®ad set and a ton® 
ooxmeoted theret© indicating to tb® testman that th® sender monitor is 
busy® There is also associated with the circuit a lamp which is light¬ 
ed when th® circuit is taken by the testman at snob time when the send¬ 
er monitor is busy 0 

The sinter monitor should understand upon the lighting of 
the lamp that as soon as praoticable, all tailing leys should be re¬ 
stored to nomal, so that the oomnnmi cation from the testman may be 
received. 

auxiliary mors 

Associated with all of th® lamps of th® trouble d®sl there 
ar® master pilots located in one panel. These master pilots are wir¬ 
ed so that they light in synchronism with the lighting of certain 
froups of lamps in the trouble desl. There is one master pilot for 


w-*u2> of the following* 












All the aiara pilot leaps operatic £ with the A-Co Alarm 
beil c 

Ail Ihe alarm pilot Imp* operating with the Do Co *2 am 

bell® 

Kotor Stop pilot loops® 

Kotor guard pilot 3 «*p* c 

Frame busy legatee 

Selector line alarm pilot leusp* 

Subscribe?®* tender lampe 
(tardies* B render lmpm 
Plugging. up circuit Iwssse 
(tardies* •S'* emergency signal® 

Talking Trunk lamp* and other mi*cellaneoua lamp In the 
trouble desk® 

These master pilot lamps *erv* to direct the attention of 
the sender monitor and desk mi t cbm an to the particular ckaas of cir¬ 
cuit* involved® 

Then by looking over the face of the trouble doak the 
particular lamp lighted can be found® 

WPT BtB AUmiAKY MARK , 

Aspociated with the lighting of all lamp* an audible oignat 
• f tj 1st? received either from a A C operated ringer or a B C operated 
.crtrig,. the taore important alarms being connected to the latter* The 
fitter ia permanently connected in the circuits while the former 
hr disconnected by the operation of the auxiliary alarm key® The cir~-> 
is arranged* however s no that Jf the render monitor should di?* 
f in".*’® - h«r bred set from the telephone j ?,nV» the A C ringer circuit 



m iat er-«m©« Mldt8| trunk** wMehigj tfci* mmm* are 

: , • • : '■' ' , 5 * • • ■ 

®2,2 oall trma2ss> 0 tksis? t£g> aad ting wired 

to a test «J&<s& l@@s&odl &a t&« tresaM# dQ©k its ftreafe ®£ the d«ak evltah* 
®^2°@ §>®siti@® : f^Q5?o £© @3.g& ®e@@e&a4od ^&th thls-$&<ss& a sa@ke %@®y 

v.v. 

J&efe ®5ad a <£@s£gia«,tll®s& ©trap* 

©tasld Vm d@sk soitotesaa wish t@ t®8& asy lat<r««ffiM 
trunk h® ©hos&ld 2,&s®rt tha plug @£ the ®®2«@%or toot eord in- tMs Jack. 
■2f he tyis&e© t® 5?e®®v» the intcp««ffioi ifiMk iroaJtttiM he should 
d© o® hj iaeertisag a »®k« iKiaey pl*$g im tho sake kafy' Jaek/ 

& ©®ffiei*sat so&Mber of aak* “busy plug® should b® kept 0® 
hand, those beiag stored away in the pige@@ h©l«® e 
asagaa eaieg^g ., : 

2a ®s?d®r to obtain th® prompt aitssat&oa of the ®®4®t®a«&<s® 

• "'■ v j •. •;£.'; \ . ■' ;. '7 ‘, ; .; ■|"|- : 

feroo £a oos® ®f th® failure @f the machine £!*•,, 

oie. a ®£a«2® ©trek® g@ag ©ysts® is provided iJ&f®ugh&»% the ®®£t&hro©isi 
under tho control of a key loea&adjta the piling bl®ek &t th* 4r©©bl@ 
d©§& k®@wa as th« ©»©rg®a©y @ig»@2. k®y a % ®f this k^y, thd 

desk sraritete©© ©«a ©end out e©d© sigasda thuss* ®m sigaal aeaaiag 
"’all s»©a ©see t® tko teoubl® d«®ks* too strike®,, “fir©* 0 ©t® r , 
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1- Talking ff®rd - gender aesalt®g » Besog&ptl®® ®ff jbaAMMfll 
Talking ©or&« ®r® provided to enable.the ©esader ssaonitas? t© 
talk and supervise ©a subscriber's sender ©ireults and plugging up 
eirewit®. lash circuit eoas&sts of a eord and plug (m ©onnoetions 
are «©@p 2 @tad]) t a supervisory 2 «®p : a talking key, a Hashing key. a 
coin return and ©oin ©olleot key, and a ^oin pilot lanp which is Ideat¬ 
ed in the piling bloek.. The oireuit is arranged so that when answer¬ 
ing on the interee ng side of the plugging up oireuit, no charge 
























will be madeeitfesroncelle fro® machine switching or manual offices. 

SHIJIMM 

Wfee& the e«a4@i> i@©e?fc@ the talking mr& in any of 

the ©ir^uit® to s®8w®g> a oall a tbe ®epsapwisoxy Iwp i@ extinguished 
if s@®s ©n§ is m the line 9 ©tfe&g’wiig® 1% is T@ talk^ the 

sends? ®@galisg> should epetN&a febe taSklag key. When the talking cord 
i® connected t© the plugging ©Sreult® ani, m one is f®wd @a the 
line $ the sender nonit or should endeavor to H©s& I® the <tt©i&@i @p®r« 
at oi 5 by me mm of the tlmMng k@f 0 'Mmn the i&Skissg cord is connect- 
©it® the subscriber ©®£^ @©®4®^ $mk® 0 end if the monitor 

wishes to ;*deiidet* he should operate the S,ia collect" key and 
•erve th® ©el® pilot lamp sad if he should wis& to "re tsma* fee should 
tfea *«cin return* key and observe the coin pilot lamp. 

m m&m mm &mm 

®w naroiMf 

by means af the eel sot or test cord the de®Ss ewiislaaass is ess- 
®M®d to test the irsaak conductors and o^ulpmosat of trusak® le®di®g to 
call indicator @£fie®g s fee will el3®> fee enabled to ®i$e® test® of full 
Meehaa&eal. Interoffice Trunks $ There is & get of numerical key® locat¬ 
ed in the keyshelf. There are seven ©trips of keys counting fro® the 
left as follows; Tandem^ tens, tandem, units, thousands, huntreda* 
t®isfi 4 unite stations. The key is each of the first six strips of keys* 
are mechanically locking and the depression of any one key automat le* 
ally restores the key previously depressed..- 

On the atation’s etrii» of keys the stations’’key* *b* f ■*'!*, "B" a 
and■■. *J* together with the release key "0* are the only one* that are 
meehaaioally locking. The disconnect key (Disc) and the start 






keys Fell* Tan, md BoC 1 m this strip are nonblocking© The F c M* 
is the sturt key for sails eos@>l*&@d t© full me chemical office®. The 
He. C. le key is ths start key for sails completed to ths manual 
office®. 

There is ons cord md plug with which is associated three 
lamps, on# with a rad sap, a second with a whits cap E and a third with 
a grssn ewp. .Ths rsd las# indicates whs ths r or not ths interoffice 
trunk is busy and in conjunction with the green las# also indicates 
whether or not the diet ant selectors have gone to tell tale© The 
whits lamp is supervisory 1 as# indicating whan ths cadi has bean ans- 
w / ~-d when the receiver ie replaced on the switohhooko 

It also indicates when it flickers, that ths distant selee- 
tors have gone to ths overflow terminals. Ths grssn lamp flickers dur¬ 
ing ths selection periode During ths trunk closure and tha ringing 
period following ths g$een lamp is steadily lighted. A locking key 
is provided which enables ths desk switchman to talk on ths circuito 
By means of ths test key associated with ths voltmeter test cord ths 
desk switchman may connect ths voltmeter testing combination to ths 
selector test cord circuits 

To test ths incoming sslsotors and B c C. I 0 equipment at ths 
distant end of ths inter-office trunks, ths call may be routed to an 
attended station in ths distant office - ths trouble desk, or local 
test desk for inet ernes - or ths call routed to a special cods number 
which is ths same in all offices. In a full me chemical office this 
terminal on the final frame is wired to test permanently busy so as 
to transmit a “busy back flash" and in a B. C. 1. office ths number is 
connected to the busy back jack so as to transmit a "busy back flash." 



11ST HOD pg CPBRATig g 

teat, ths desk switchman should insert the plug of the 
selector test cord in the test jack of the inter-office trunk. If 
the red lamp is not lighted the trunk is not busy. If the red leap 
is lighted the desk switchman should understand that the trunk is busy. 
By leaving the cord connected to the inter-offioe trunk, the 
moment that the trunk is free the red lamp should he extinguished, A 
preliminary voltmeter test should he made to determine that the trunk 
conductore are 0,K, The desk switchman should then r assuming the 
call is to distant full mechanical office r set up the number on the 
numerical keys r commencing with the thousands digit., and then with the 
hundreds, tens and units. He should then depress the 7, 11, start key. 
As soon as selection starts, the green lamp will flicker, 
should the green lamp flicker for an interval longer than ten seconds, 
the desk switchman should understand that the progress of the call had 
been blocked by equipment trouble of some kind. As soon as the green 
lamp changes from a flickering lamp to a steady lamp and the white 
lamp has become lighted, the desk switchman should understand that the 
trunk closure has taken place. 

As soon as the desk switchman hears the ringing induction 
he should understand that ringing ia taking place. 

As soon as the distant teat station answers, the whits and 
green lamps are extinguished or as soon as connection is made to the 
special coda number, the busy back flash is observed on the whits lamp, 
the green lamp being extinguished. In both cases the desk switchman 
should understand that selection has properly taken place. 

Where a distant attended test station has been called the 
desk switchman can communicate with the party at 'he test station and 




have him flash so aa to determine from the lighting of the white lamp 
whether or not the supervisory equipment in the interoffice trunk ie 
properly functioning- 

Where the desk switchman encounters trouble on the distant 
machine switching equipment, he should make out a trouble tioket and 
by telephone give this information to the desk switchman at the dis¬ 
tant office. He should then Insert a make busy plug in the make busy 
jack. If necessary he should co-operate by means of his voltmeter 
test cord in assisting the Inside man or switchman of the distant 
office in determining the nature of the trouble. 

V OITK BTgR. TE ST CORD 

dsscripti ^ m 

The *.m*ie* teat cord enables the desk switchman" 

I, To determine the character and approximate loeavioe 
of short-circuit grounds and crosses 

2o To measure insulation resistance 
3 To measure capacity of cables and condensers: 

To measure foreign potentials and currentSo 
5- To ring 
6 To talk 

The equipment and circuit arrangements are very similar to 
those provided for the local test desk No» 12 and consists of three 
lamps, one a supervisory lamp with white cap D a second, a busy lamp 
with a red cap and a third a guard lamp with a green cap; of two 
cords with plugs, one at the sender monitor’s position., and one at the 
desk switchman’s position and of the associated keys located in the 




key shelf- The <s@rd at the sender monitor'* position is far use with 
the plugging up circuit© and subscribert® senders and that at th® 
desk switchman** position far we# with tha iateroffio® iruaksc tt 
th® oerd at th® sender monitor 9 * pesitiest through mistake i® connect* 
«d to a busy inter-offie® trunk D the tip and ring conductors will **®t 
b® closed through 
IflttHQD Qg S%&0JM 

It th® dosk switchman with®® to connect th® voltmeter tost~ 
ing combination t® th® selector t«®t cord, h® should operate th® tost 
cord k«y (fast Sd,) 

Should h® wish to coansot th® voltmeter tost Sag eemMaat&ea 
to thr oerd at th® sondor monitor 9 s position, h« should operate th® 
sond®r monitor kay (8cn<> M©n c ) 

Assuming th® desk owit ehman wishes t® tost an iatorsdfioo 
trunk, h® should in®«rt th® plug of th® voltmeter tost oord in Ms 
position in th® toot Jack of tho iator-offieo trunk, and at the earn® 
tins operate tho make busy koy (M*B e ) which will cane® tho tip and 
ring conductors of tho toot olroult to ho closed through if th® trunk 
i® not buoy. If th® trunk 1® buoy under these circumstance® tho rod 
lamp io lighted. Should he wish to tost a busy trunks ho can disregard 
the busy condition on tho eleere by oporating tho no toot koy (Ho 0 T) 0 
Tho dosk switchman should only uoo tho koyo 9 however- when ho i# eor- 
tain that the inter-offioe trunk is otherwise out of oorrice or if 
there ia a make busy plug in the make busy j ack e 

The operation of tho mako buoy koy also oaueoe tho groon 
lamp to become lighted and to romain lightod ao long aa tho mako busy 
key is operated* 

The dosk switchman should then make the necessary teats by 
the manipulation of the various keys* 


If the deelc switchman wishes to talk, he should operate 
the talk key (T-Vtt) which causes his telephone set to be associated 
with the test circuit and at the same time closes through the super¬ 
visory relays controlling the white lampSo When the desk switchman 
talks through the cord at his position or through the selector test 
cord, the supervisory circuit is arranged to be operated from battery 
and ground supplied at the distant end as for example, from the incom¬ 
ing selector:, When the desk switchman talks over the cord at the send¬ 
er monitors position as on subscriber's lines connected to plugging up 
circuits, battery and ground are supplied to the circuit in the stand¬ 
ard manner through a 25-A repeating coij for furnishing talking bat¬ 
tery and for energizing the supervisory relay o In either case when the 
white lamp is lighted, it indicates that the circuit is open and when 
the white lamp is not lighted, that the circuit is closedo 

If the desk switchman should wish to ring a subscriber on a 
plugging up circuit, he should operate the ringing key (Ringo) 

If the test shows that the trunk is in trouble, it should be 
removed from service by inserting a make busy plug in the make busy 
jack. This plug does not have to be removed to make tests either with 
the selector test cord or the voltmeter test cord. 
hO WlBR CORD 

The howler cord enables the sender monitor to connect the 
graduated howler tone to a subscriber's for the purpose of attracting 
the subscriber's attention to the fact that he has left his receiver 
off the switehhook. "By means of rotary switches under control of the 
howler k^-v, the graduated howler tone is connected to the line. The 
fidvler toni goes through four cycles in approximately twenty r r - 


• i.en it is automatically disconnected-, Tne circuit is arranged so 



tnat tne nowler tone c an be couwecn.ed to line only «i»en it id *t 

its minimum intensity. 

The method of operation of this circuit is described under 
the heading " Permanent Signal Trunks. * 

TEST TRUNKS PROM LOCAL TEST DBSK 

Description of Equipment : 

The test trunks from the local test desk are provided to en¬ 
able the local test man to obtain access to the plugging up circuits 
and inter-office trunks for the purpose of making tests. These test 
trunks are located in both the sender monitor and desk switchman's 
position,, The equipment consists of a cord with a plug and an asso¬ 
ciated disconnect lamp, 

-STHOD OF OPERATION 

The sender monitor should "put up" a test trunk at the re¬ 
quest of a local testman received by way of the incoming call circuit 
to the sender monitor’s telephone set. The local testman will assign 
the test trunk to be used and will give the plugging up circuit number 
of inter-office trunk number. The test trunk should be taken down on 
tne lighting of the disconnect lamp, Before a test trunk is connect¬ 
ed to the test jack of an inter-office trunk, a make busy plug should 
be inserted in the make busy jack. The fact that a make busy plug is 
in the make busy jack does not interfere with the tests? 

The sender monitor should also put up test trunks in res¬ 
ponse to the lighting of the red lamp of plugging up circuits as out- 
} ned under the heading "plugging up circuits." 

I‘ * J h<^ 53T C I RCUITS 









Peek Switchman*a Position. 


By operation of the keys of the talking trunks to the talk¬ 
ing position and “by the operation of the talking keys of the teat 
circuits, the telephone set is connected to these circuits. A dial 
located on the key shelf enables the desk switchman to make calls on 
the exchange talking trunks.* 

A ringing key is also provided which enables the desk switch¬ 
man to ring on these talking trunks which are m a ring down basiSo A 
secondary cutout key (See CO) is provided which cuts out the secondary 
winding of the induction coil thereby enabling the switchman to listen 
on circuits without interference from the transmitter* The telephone 
circuit is arranged so as to trip machine rfitrVaag and to minimize 
clicks* 

Sender Monitor Position : 

By the operation of the keys of the talking trunks and per¬ 
manent signal trunks to the talking cords, ate telephone set is con¬ 
nected to these circuits. A secondary c*t oak (Sec CO) is provided 
which cuts out the secondary winding of induction coil thereby en¬ 
abling the sender monitor to listen on circuits without any interfer¬ 
ence from the transmitter t when the sender monitor’s position is va¬ 
cated a contact nr the operator's Jack causes the AC alarm bell cir- 
its to become closed. The circuit ie arranged to trip machine ring- 
.g arm to minimize clicks when answering and when flashing* 

T SffTRIC clock 

A-l-a Electric clock is provided which enables the desk 
switchman and the sender monitor to have a means for timing the re- 
Pcrtirg and clearing of trouble on trouble tickets* 
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GENERAL 

{.a ■■ wmmm 

The repair olerk in a machine switching office lias 
practically the same functions to perform as regards receiving re~ 
ports of trouble affecting the wire plant and noting it on the 
trouble cards as in a manually operated office and should, therefore, 
b« governed in general by the instructions and routines covering a 
repair clerk’s desk in a manual office, 

DESCRIPTION OF EQUIPMENT 

Briefly in the Repair Clerk’s desk, there are provided; 

1" Talking Trunks 

2- A Telephone Circuit 

3- A Talking Trunk Transfer Circuit 
4= An Electric Clock 

Talking Trunks are provided to the; 

1- Final Frame (two way) 

2- Zero Operator (two way) 

3- Trouble Desk (two way) 

4- District or Office Frame (incoming only) 

OPERATION 

In general the repair clerk will receive over the talking 
trunks to the repair clerk*3 desk all reports of trouble affecting 
the. wire plant, both subscriber’s lines and trunks, and should note 
such reports of trouble directly on the Trouble Cards provided for 
each circuit or unit cf equipment. The repair clerk will receive re- 
poris of trouble from subscribers directly from Zero Operators, from 
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the trouble desk attendants in the same or distant offices, and from 
the repair clerks of other offioes c All reports of trouble which ap¬ 
pears to involve machine switching equipmini should be forwarded by 
the repair elerk to the desk switchman of the office concerned. 

When a subscriber reports that he i3 unable to get his party 
or that he gets wrong numbers, the repair clerk should attempt to as¬ 
certain whether the trouble is due to a defective dial, and should do 
so by asking such questions as: "Does the dial seem to work properly?", 
"Does it stick?" ©r "Are any parts badly bent or broken?" Tf a sub¬ 
scriber reports that the dial is not working properly, the repair clerk 
should attempt to ascertain whether or not it is some mechanical defect. 
After such information is obtained, it should be noted by some suitable 
code on the trouble oard. 

"Out-of-order" subscriber's lines having permanent signals 
are to be held at the trouble desk for a short interval during which 
an attempt is to be made by the sender monitor to have the receivers 
off the hook replaced through the use of the howler. Should the send¬ 
er monitor fail, he will report the case to the repair clerk giving, 
among other information, the number of the plugging-up circuit to be 
used, which will be entered on the trouble card of the "Out of Order" 
subscriber's line. He will then pass the card tq the test desk man 
who will have the assigned plugging-up circuit put on the particular 
"out of order" subscriber's line. 

The talking trunks are key ended on keys of the lever type 
having three positions in the following sequence: normal, talking and 
holding . Thi* sequence eliminates the possibility of giving a false 
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disconnect to the machine switching equipment in passing from tlie talk¬ 
ing to the holding position on tne talking trunks. 

A leap with a white cap is associated with each trunk. 

The telephone circuit is provided with a dial wnioh enables 
the repair clerk to make outgoing calls on tne two-way talking trunks 
to the final frame to transmit reports of trouble to the repair clerks 
of other offices conoerned and to be called by other offices. The sub- 
senberb will be instructed to dial the repair clerk by means of a 
code number (fill) The talking trunks to the zero operators enable 
them to report such cases of trouble as are brought to their attention 
by subscribers The trunks to the trouble desk enable the repair clerk 
to report to that desk such cases of trouble as appear to affect the 
machine switching equipment, 

A ringing key ie provided, but will not be used. A flashing 
key is provided whioh enables the repair clerk to flash on the talking 
trunks to the zero operator or to the trouble desk. 

A #1-A electric clock may be provided by means of v/nich the 
repair clerk should time all reports of trouble. 

When the repair clerk’s desk is not occupied, as after clos¬ 
ing hours, the transfer key should be operated, which transfers to the 
intercepting operator at the special "A* board certain of the talking 
trunks from the district frame. 

A buzzer key is provided which, when operated, causes the 
buzzer to sound simultareously with the lighting of any of the lamps 

t 

associated with the talking trunks 
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Upon the fliokering of the lamps of a talking trunk, the 
repair clerk should operate the associated key to its talking pos¬ 
ition, This act will cause the lamp to he steadily lighted and to 
remain steadily lighted even if the repair clerk should disconnect 
first. If the repair clerk should wish to hold the talking trunk 
as in the case of those two-way talking trunks to the final frame, 
the key should be operated to its holding position. In order to 
disconnect, the key should be restored to its normal position. To 
make a call, the repair clerk should operate the key to its talking 
position, and if it is on a two-way trunk to the final frame, should 
dial the numbers desired. These two-way trunks to the final frame 
are cross-connected to a line relay circuit. 







STSLP TEST aUSSTTOUS 


These quest lead are for the reader to use in testing his knowledge 
of the lesson. 


1- ?fhat are the duties of the Repair Clerks? 

2- Give a brief description of Repair Clerk's 
desk equipment. 

2- how should the repair clerk handle "Out of 
Order" subscriber’s line? 

4- How should he handle trouble, which seeae to 
involve machine switching equipment? 

5- How will subscribers be instructed to dial 
the Repair Clerk? 
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